





| Remember that sturdy old perennial 





called ‘the heating season’’? 


AR years have no seasons or schedules; just over-taxed plants 

and over-taxed people messed up in shortages and back-logs and 
disgruntled customers—problems that keep right on defying solution 
long after the firing stops. No wonder old friends like the heating season 
are lost in the shuffle. Why just think of it: This is the time of year 
when every heating man was busily cultivating that hearty old perennial, 
and now no one seems to care much whether it blooms or dies on the vine! 


Of one thing, though, you can be dead sure: Old Man Winter hasn’t 
forgotten! The season is the fundamental thing, and all the rest—the 
this-and-that problems and situations—are simply the incidentals. Cold 
weather will strike as usual and fires will burn under a lot of steam boilers, 
and many a war-forlorn heating plant will need plenty of fixing up to 
keep it out of trouble—among other troubles, low water. 





Yes, this is a good time to get back to fundamentals—a good time 
to say “This is where we came in”—a good time to sell, among other 
things, the idea of protecting every steam boiler from low water damage 
with McDonnell Boiler Water Feeders and Low Water Cut-Offs. 


Here at the plant we decided some time ago to get back to funda- 
mentals, and while we haven’t been able to lick all the incidentals com- 
pletely, we have gained a lot of ground. Better methods, higher efh- 
ciency, greatly enlarged facilities are taking us ever closer to the day 
when we can again burn our back-log daily and ship every solitary order 
the mail man brings us. Your customers need the Sam-you-better-scram 
idea this heating season! 


McDONNELL & MILLER, INC., 1316 Wrigley Bldg., Chicago 11, Illinois 
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AT PUMP GETTING 

IDESPREAD ATTENTION 

The reverse refrigeration cycle, 
or heat pump, for year ‘round air 
onditioning—heating in winter 
nd cooling in summer—is getting 
quite a bit of attention these days 
from utility men in particular, 
who see in its increased applica- 
jon attractive possibilities for 
lectrical load 12 months of the 
year. Essentially—of course—a 
heat pump is an ordinary refriger- 
ation cycle, arranged in cold 
weather to pump heat into a build- 
ing rather than out of it, the 
source of heat being the outside 
air; water in a well, lake, or pond; 
or the ground. By this means, 1 
kwhr of electricity expended for 
pumping results in three or four, 
or more, its equivalent in heat de- 
livered to the building. 

In addition to studies on equip- 
ment development and contro! ar- 
rangements for utilizing the cycle 
by the most feasible means, re- 
search is under way at several 
places to determine the coefficients 
of performance that can be ob- 
tained in actual service, and the 
best sources of outside heat. An- 
swers to such questions as the 
amount of heat that can be ob- 
tained from coils buried in the 
ground at various depths, or the 
amount of heat that can be gotten 
from a well, are being sought. 

A bibliography on the heat pump 
as a device for domestic and in- 
dustrial winter heating and sum- 
mer cooling has been issued by 
the Southern Research Institute, 
Birmingham 5, Ala. The publi- 
cation represents completion of 
one phase of a comprehensive re- 
search project sponsored by the 
Southeastern Electric Exchange, 
an association of electric utility 
companies operating in the south- 
ern states. Copies are available 
for distribution to libraries and 
others interested in this subject. 
Current interest in the heat 
pump is by no means confined to 
the U.S.A. The June issue of the 
British publication, The Heating 
and Ventilating Engineer & Jour- 
nal of Air Conditioning, carried a 
16 page paper by D. V. Onslow 
which comprises a critical resume 
of published information and has 
a bibliography of 89 references 
(many of them to articles and 
Papers in HPAC). 





In his conclusions, Mr. Onslow 
points out that the heat pump 
insures a saving of high grade 
energy equivalent to several times 


the amount expended, but that the . 


full economic benefit of the sys- 
tem is not obtained unless sum- 
mer air conditioning is also em- 
ployed. Efficiency is greatly af- 
fected by the temperature of the 
heat source, he stresses. He says 
also that the interval through 
which the heat energy is pumped 
must be as small as possible, and 
the amount of energy to be dealt 
with as large as possible, to en- 
able a plant to be economical. The 
substantial rise in the cost of coal 
in England during the war merits 
re-examination of the heat pump 
system, he states. 


WYATT ISSUES REPORT 
ON HOUSING PROGRESS 

A total of 225,000 houses and 
apartments were completed and 
nearly half a million started under 
the veterans emergency housing 
program in the first six months of 
the year, Wilson W. Wyatt, hous- 
ing expediter and administrator of 
the National Housing Agency, an- 
nounced earlier this month in a 
progress report to the nation. 

Of the units completed this year, 
Mr. Wyatt said, 153,000 are new 
permanent houses and apartments, 
and 72,000 are temporary re-use 
housing, conversions, and trailers. 
Nearly all of the latter were 
started this year. Of the new 
permanent units, 113,000 are 
houses and apartments started in 
1945 on which progress had vir- 
tually stopped because of mater- 
ials shortages by the end of the 
year. Nearly all the 1945 residen- 
tial units have been completed, he 
said. 

The remaining 40,000 new per- 
manent completions were started in 
1946, largely in the first two or 
three months of the year. They 
are equal to more than half of 
the starts in the first two months 
of the year, and 30 per cent of 
all starts prior to April 1. 


SEES 30 PER CENT GREATER 
GENERATING CAPACITY 
America’s electric power  in- 
dustry, expanding at an unprece- 
dented rate, will probably have a 30 
per cent greater generating capac- 
ity for industrial and home use by 
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1950, according to Gwilym A. Price, 
president of the Westinghouse 
Electric Corp., who estimated that 
his company’s sales of central sta- 
tion equipment will represent 27 
per cent of its total business in 
1946. In 1944, equipment of this 
nature represented less than 2 per 
cent of the company’s record pro- 
duction. 

Indicative of the large scale and 
forward-looking programs of the 
utilities, Mr. Price pointed out, 
is the fact that more than 55 large 
utilities have placed orders in ex- 
cess of half a million dollars each. 
Some of these orders have been 
placed for delivery in 1949. “Since 
this condition is general through- 
out the heavy electrical equip- 
ment industry,” Mr. Price said, 
“it appears that the central sta- 
tion equipment manufacturers of 
the nation will be at peak produc- 
tion at least until well into 1949.” 


COAL PRODUCERS SMOKE 
COMMITTEE MEETS 


The Coal Producers Committe: 
for Smoke Abatement held its semi- 
annual meeting at Cincinnati last 
month to review the work per- 
formed during the first half of 1946 
and to lay plans for the remainder 
of the year. Chairman R. E. Howe 
announced that surveys had been 
completed in Toledo, Akron, 
Youngstown and Cleveland, Ohio, 
and Durham, N. C., since January, 
when the committee was reacti- 
vated after having been dormant 
during the war. It was agreed that 
the survey work should continue in 
cities and municipalities sincerely 
interested in the abatement of 
smoke, as the survey “is the only 
known method of determining the 
origin and cause of smoke.” 

It was reported at the meeting 
that the present membership of the 
committee is comprised of 12 coal 
producing districts and five coal 
hauling railroads. 
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DON’T BE TOO 
“PRACTICAL” 


Many a man long on “book learn- 
ing” and with a good theoretical 
background but short on direct 
practical experience in installation, 
operation, or maintenance of equip- 
ment, gets into trouble—and there 
are lots of stories about the funny 
things they’ve done when faced 
with a practical problem that de- 
mands quick action. 

It works both ways, though, and 
there’s also such a thing as being 
too “practical.” A friend of ours 
with a lot of design experience in 
marine enjrineering recently went 
to sea for some operating knowl- 
edge. One fellow he ran across— 
first engineer on a tanker 
“practical” that he let water ham- 
mer break the same valve three 
different times because he wouldn’t 
open the proper drain connections. 
“Too theoretical, that stuff,” was 
his opinion. 

Like everything else, it’s a mat- 
ter of the proper balance between 
theory and practical knowledge. 
The danger lies in trying to make 
up for your own deficiencies by 
talking down the importance of 
what you don’t know. 





Was 80 


MAKING MEETINGS 
LIVELIER 


Almost every speaker at an engi- 
neering meeting probably worries 
about the interest of the audience 
in his talk (we say “almost,” be- 
cause We’re sure that some we've 
listened to never gave the matter a 
thought or they wouldn’t have gone 
on and on the way they did). One 
of the best indications of audience- 
interest in a talk is the number of 
questions asked the speaker, and 
the audience comment the talk 
arouses. 

It’s a good idea to get the “open 
for discussion” ball rolling by 
planting a few advance questions 
with selected members of the 





audience. Good, logical questions 
can be worked out by the speaker or 
the committee in charge ahead of 
the meeting and handed out for use 
at the discussion period. Two or 
three such questions lead to others, 
and what otherwise may be a flat 
affair is often turned into a lively 
session. 

It seems to us that a good ques- 
tion-and-answer period, with both 
the speaker and various members of 
the audience answering the ques- 
tions and making comments, is a 
lot more interesting and valuable 
than prepared and formal “discus- 
sions” of papers—especially when 
the discussions are read (as they so 
often are), not by the men who 
wrote them but by a “reading 
clerk” who is handed the material 
two minutes before he gets up on 
the platform. 


“PET PEEVE’ 
DEPARTMENT 

A few issues ago we were rash 
enough to suggest on these pages 
that perhaps we ought to start a 
“pet peeve” department, and we in- 
vited anyone who wanted to to let 
us know about some of the things 
they’d like to see changed. We've 
gotten some good ideas—mostly 
pertaining to the magazine—and 
will cheerfully follow all advice re- 
ceived insofar as possible. 

A couple of HPAC’s readers have 
objected to our present method of 
numbering our pages; each month 
we start over again, the front cover 
being considered as page 1. For- 
merly, we numbered the editorial 
section consecutively throughout 
the year, the first editorial page in 
January being page 1 and the last 
one in December being page 664, 
or something like that. 

One reader says that with the 
present system he’s going to have 
the devil’s own time in finding any- 
thing in “our valuable magazine” 
(we quote) when he binds the 
year’s issues into book form. We've 
written him as follows, but we'd 
like any commment that may be 
forthcoming from other readers on 
this matter: 

“This change was made only 
after careful consideration of the 
advantages and disadvantages. We 
realized that it would be not as con- 
venient as our old method for those 
of our readers who bind the edi- 
torial section only in a book each 
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year. It was our feeling, how: -ey 
that the majority of our rea ‘er, 
either bind the entire issue— ha; 
is, both advertising and edit: ria) 
pages—or preserve the indivi | ug! 
issues without binding them nt, 
yearly volumes. 

“As to locating material in b 
volumes with the present syst« 
folioing, our index will show, 
has in the past, the month of issi, 
as well as the page number, an 
are sure you will not find this ¢ 
inconvenient; at least, we hop: 
won’t.” 


GUY B. PANERO 
SUCCEEDS CLYDE R. PLACE 


Guy B. Panero, internationally. 
known engineer recently cited by 
the War Department for a special 
mission investigating new chenm- 
ical processes in Germany, has 
purchased the consulting engi- 
neering firm of the late Clyde R 
Place, and is now directing th¢ 
organization. 

Mr. Panero has been engaged 
in engineering and building activ- 
ities since 1925 both here and 
abroad. Before going to German) 
where he remained for five 
months, he was chief engineer i 
charge of the entire programs for 
several large industrial facilities 
among them the 42-million dollar 
Wolf Creek ordnance plant at 
Milan, Tenn., and the 20-millior 
dollar Gulf ordnance plant at 
Aberdeen, Miss. He was construc- 
tion manager for synthetic rubber 
plants at Baton Rouge and Lak 
Charles, La. 

In addition to his experience i 
the industrial field, Mr. Paner 
has also worked extensively in in- 
stitutional and commercial build- 
ing. He served in an engineering 
capacity with the constructors 0! 
the Rockefeller Center develop- 
ment and his work in Europe in- 
cludes the American Embassy ané 
Maison Internationale in Paris: 
Earl’s Court in London, and in- 
dustrial and residential project 
Brussels and Milan. 

The organization which Mr 
Panero has taken over has bee 
one of the most active engineering 
firms in the New York area 
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Equipment Developments and Re 
cent Trade Literature are revicwe 
each month in HPAC. Don’t miss 


these regular departments! 
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Where Heat Must Not Fail-# 
Install this SAFE Heating Pumol 
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In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is entirely independent of 
electric current failure, and continues to 
operate as long as there is steam in the 





system. 


More than that, the Vapor Turbine is a 
most economical pump, for the elimination 
of electric current does away with current 
cost, the largest-single item in the operation 
of an ordinary return line heating pump. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 

















Greater savings still are effected by the 
Vapor Turbine in the system, for the reason 


that this pump operates continuously. Its * 
the only pump that can do this with econ: i 
omy. Continuous operation means uniform Hite 
circulation, and uniform circulation saves, 
steam. by, 
The Nash Vapor Turbine has but one mov- nn 
ing part, rotating in the casing without 
metallic contact, and requiring no interno! ~ 
lubrication. Quiet, compact, and trouble: 


proof. Bulletin A-290 is free on request. 
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HOW TO ANALYZE 





AIR CONDITIONING SYSTEMS 
for MULTI-ROOM BUILDINGS 


Is TRYING to tell what makes for 
quality in a multi-room air condi- 
tioning installation, the problem is 
the same as to objectives as it is for 
most other types of air conditioning 
installations—namely, the control 
of temperature, humidity, air mo- 
tion, cleanliness, and odor level to 
such an extent that the user is un- 
aware of these factors. 

However, the problem differs con- 
siderably as to method of accom- 
plishment. When the application 
engineer is faced with the selection 
of equipment for a dress shop, 
theater, or auditorium, the possible 
equipment combinations are not 
many. But when designing the air 
sonditioning installation of, say, a 
building of 10 or more floors, the 
engineer is faced with the need for 
iving due consideration to at least 
12 entirely different equipment ar- 
rangements. 















Importance of Application 
Engineering 


The reputation of the engineer- 
ing profession is influenced to a 
great degree by how successfully 
‘mi he application engineer utilizes 
available equipment to produce “an 
absence of discomfort” than it is 
by, say, five or 10 years of strenu- 
ous effort to increase a fin coil heat 
V- Mi transfer rate—even if such an ef- 
ut Mg fort is crowned by the spectacular 

| success of a 100 per cent increase. 
0! ln the case of a multi-room build- 
e-f'0g¢ (apartment house, hospital, 

' office building, hotel) the sheer size 
' of the capital expenditure (a few 
dozen installations may equal the 
y dollar value of an entire year’s pro- 
duction of portable and self-con- 
tained air conditioners) makes it 


By George W. Meek 
Consulting Engineer 


even more important that engineers 
and architects be familiar first with 
all of the more important equipment 
combinations and, second, know in- 
timately the strong and weak points 
of each. 

Seldom will it be found that there 
is only one equipment combination 
which will produce a quality in- 
stallation in a multi-room building. 
Usually two or more approaches— 
and sometimes quite different ap- 
proaches, at that—are theoretically 
capable of resulting in a satisfac- 
tory installation, but the results in 
each case may depend largely on an 
intangible something that might be 
called the architect’s or the engi- 
neer’s “professional proficiency.” 
No mysticism is intended, but the 
fact remains that—due either to 
previous experience, education, or 
sheer difference in engineering abil- 
ity—two engineers may each choose 
a given equipment combination and 


get different results. The author 
cannot hope to point out methods 
of overcoming such a situation, but 
examination of published literature 
shows that there is room for a sim- 
plified summary of the many ap- 
paratus combinations which must 
be considered for multi-room build- 
ings, and room for an attempt at a 
still further analysis of the strong 
and weak points of each. 


Data Presented in Tabular Form 


The data on each system are pre- 
sented in tabular form primarily 
for the sake of comparison, even 
though this arrangement has the 
disadvantage of limiting the com- 
ments on those little details which 
are sometimes the difference be- 
tween an outstanding or a medi- 
ocre installation. 


In regard to the ratings under 
Item 5 (Relative Considerations) 
of the tables, it is obvious that at 
best the comparative ratings (A 
for best, B, C, etc.) are only gen- 
eral guides. Actually, the author 
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THE PROBLEM of satisfying the user is more difficult, the author 
believes, in a multi-room air conditioning installation than it is 
with most other types of comfort air conditioning. The complica- 
tions are so numerous and the monetary value of the equip- 
ment is so great that a detailed assignment should be under- 
taken only after careful study of the problem... . Mr. Meek’s 
principal objective here is to present analysis charts of the 
several types of installations for multi-room buildings to simplify 
the study which is necessary, and he supplements the charts 
with some very practical suggestions in the text. Mr. Meek dis- 
cussed this subject at a session at the ASRE’S spring meeting. 
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reluctantly includes Item 5c, which 
is an all-round evaluation of per- 
formance. 

There seems to be a very definite 
ned for an evaluation of the over- 
all performance of the many sys- 
tems described on the charts, but 
the reader must realize that the 
ratings are extremely relative, and 
due to individual job considera- 
tions, may vary through ratings of 
A to almost D, even with one given 
type of equipment. 

In some instances, the importance 
of one or two considerations may 
dictate the choice, even though that 
choice carries a very low rating on 
other considerations. For example, 
a hospital arrangement may place 
such importance on Items 5g, 5j, 
and 5k as to dictate the selection of 
a system which has something less 
than an overall A or AA rating. 


(Central apparatus layouts for 
systems which require centralized 
cooling, heating, humidification, de- 
humidification, and air purification, 
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are given in considerable detail 
in chapter 43 of the 1946 issue of 
the ASHVE’s Heating, Ventilating, 
Air Conditioning Guide, in Sec- 
tion 60 of the 1946 issue of the 
ASRE Data Book, and in the book, 
Modern Air Conditioning, Heating 
and Ventilating, by Carrier, 
Cherne, and Grant). 


Design Considerations 


An engineer, an architect, or 
an installing contractor may have 
had years of experience in the de- 
sign of systems for dress shops, 
department stores, theaters, indi- 
vidual offices, and all types of in- 
dustrial applications, and still not 
be aware of several important as- 
pects of the problem of applying 
air conditioning to large multi- 
room buildings. 

Some of these aspects have their 
basis in what might be called the 
“psychology” of the occupant, but 
some are a direct outgrowth of 
special conditions which are not 
encountered on the types of air 





“When designing the air conditi: nin, 
installation for a building of |) % 


more floors, the engineer is faced wit, fF 


the need for giving due consider «tig, 


to at least 12 different arrangem« its” F 


conditioning installations en. 
tioned above. 

A.) Performance Expectati 
The man who purchases a po: 
able room cooler for his office, fo; 
instance, or (in fact) even the 
man who purchases air condition. 
ing equipment for his dress shop 
does not expect as much from hi; 
equipment as does the office work. 
er or hotel guest. For one thing 
in the case of the individual! wh; 
purchased the room cooler or th: 
storekeeper who purchased the air 
conditioning system, it is his ow 
purchase, and obviously he spent 
a lot of time deciding on whic 
was the “best” equipment to buy 
Silly as it may seem, he wil! pu 
up with a lot more in the way « 
unsatisfactory performance tha: 
will a hotel guest who reasons 
“This blankety-blank hotel has 
been advertising its marvelous air 
conditioning system, and yet now 
I want to retire and though I have 
twisted this knob as much as |! 
can, I still can’t reduce this room 
temperature to the level to which 
I am accustomed for sleeping.” 

This same type of thing, of 
course, applies to the occupants of 
large office buildings, large apart: 
ment houses, or hospitals, and— 
whether we like it or not—this 
situation results in the establish- 
ment of higher performance ex- 
pectations for this type of air con- 
ditioning than for almost any oth- 
er type of installation. 

B.) Type and Extent of Controi 
—In a situation where a building 
has an occasional office equipped 
with room coolers, it is generall) 
found that some one person more 
or less accepts the responsibilit) 
of turning the switches on and off, 
and adjusting the knobs to main- 
tain a satisfactory temperature 
level throughout the day. Whet, 
however, air conditioning is in 
stalled throughout a large office 
building, it is no longer possible 
to rely upon the occupants for 
doing any appreciable manipulating 
of controls. Even in the case 0! 
a large building heated with rad- 
ators, the occupants will, for some 
strange reason, open a_ windov 
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Comparison of iwoividuae Room AiR Conpirionine SYSTEMS FOR LARGE S7uLri-Room Bvitoinacs 
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/ PanciPat FIELOS OF APPLICATION 


Speculative or /ow- 
priced apartments 
hotels, or offices. 


hotels, office buildings 
and hospitals, of 
2 or 3 stories. 





Same as IZ, bit 
Agher buildings. 





2 Cowrrot of TEMPERATURE 
alndivididal contro/, summer 


Yes, by contro/ 
cold water. 


ves (Same as I) 





Lladividial control, winter 


Yes, by contro! 
hot water 


Yes (Same as J) 





c. Ability fo simulfaneously 
heat and cool adjacert 
rooms 


Nil, unless a 4-pipe 
system fs used. 


Gotd, within tints oF 
oadtdoor air, and 
FAH? POlTOCINANCE 
of given unit 





3 ConrRot oF Humioiry 


No, only tacidenta/ 


— 


OF - 
COMPAR/SON 68 i a 
‘entile 
Men vanhiang oe ar “<r aeenieotia 
High-grade apartmerts, vor 


Same as IT 





kes (Same as I) 


a +—— = 


Yes (Same as J) 





ves (Sarre asl ) 





Yes (Same as ZI) 





Limited hecause of 
smaller f° iImary wit 
volume. 


Normally moderate, 
100% if 4-pipe 
system /s wsed. 

















Necessary to cat outer wall, 


Necessary 10 cdl otter wall. 


a Summer to cooling. Same as I. Same as J. Sane as J. 
Lifticul? because of 
4 Winter We. freezeup problems. Same as I. Good. 
4 SERVICE CONNECTIONS 
a Wires Yes, usually 110 vo/ts.\ Same as I. Same as I. Same as I. 
a I, 
b. Pipes (supply, return, abain). Same as I. Same as J. Same as J. 
Uses corridor as Pori- 
aii rs. Small : 
© Comparative sizes of ducts | None. SRE 4 SOUR CNY Ga FP 


turn for vertilation 
and dilvtion only. 





S RELATIVE CONSIDERATIONS 
a Initial cost * 





4. Operating cost * 


















































¢. Al-round performance a 
rei ebe Otek Cred Creo Brot 
a Maintenance (A-Least) c Cc c Brc 
@ Use of outside air far cooli Limited to primary pa, = 
in ih ra ai "9 No Yes (A) air (C) Limited, (C/ 
ft Small ducts or none at all (A-Best) A 8 toc & 8 } 
® o least machinery in room (A-least) CroD Cro Dd 2 (High pressure fan)\| Cro dD 
; 8 to C (Good within — 
/. Degree of sitnultaneous heating .) | Very: limited (0) , 
and cooling capacity Mone (é) a gavel y ? | (Qaneen or Farezine). Stee 
(Rate of oder dilution (A-Greatest) | None (E) Good (8) Poor (C te D) Good (8) 
i Dise: grille noise level CrodD (Must have 
. (A-Lowes?) Cted CHO built-in’ sound absorber) Stee 
k. Likelihood of odlor and disease A A Crod 
germ recirculation between [Ooms “ 
¢. Least amount of rentable floor 4 A AA 
space (A-Least) A 
nth ificoth Best Not practica/ becavse | Not practica/ because 
ode humidifs A p) No of freezeup problems. | of freezeup problems. A 
2. Least cutting and patching 
required for installations in A 8 8 CroD 
old buildings (A-Least) 
0 Relative demand for engineer- Btoc Brec Ato8B 
ing skit? (A-Most) o a’ 
: Depends on far 
». System stability Cir flow) — ainsi, Stable Stable 
4 Supplementary commerts * “* 




















* Que to the fact that almost no installations have heen made ip four years and die te present contusion 
over wages end prices, no realistic ratings can be made at this time. 
** ¢-pipe systems, wader 2c above have not been tried extensively and contre! devices are not highly developed. 
First expense of 4-pive system obviously a Hsadvanrtoge. 
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Window Type Porteble 


oe te ee 
ad 





“Special” Unit for High Bidgs 





1 PriwciPat FIELDS OF APPLICATION 


for single offices or groups of offices, but 

seldom inore thar aftlew dozer offices in 
one building. 

Buildings not over 2fo4 stories high) 


— 


Large office buildings, hotels, and 
aportments. (See /tem sq below) 





2. CowrRot Of TEMPERATURE 
_ alndividia/ control, summer 


Yes, “on-off” only. 


— 


Some as VT 





2 ladividiva/ control, winter 


Yes, by control of separate heating system (or use of reverse cycle type unl* | 


o electric strip heater, 


but only i sowtherr United States). 





6 Ability to simultaneously 
beat ard cool adjacertt 
rooms. 


Excellers?. 


— 


Excel/ert. 


J 














3. Cowraoe of Huetorry 


J 











@. Sumner Yes, but only lnciderta/ fo cooling. Same as VY. 
a hohe No, woless provided by separate centra/ system. Loca/ office freezeup and main-| 
tenance of many sprays ard floats make local humiditicatior impractical. _| 
4 SERVICE CONNECTIONS a 
a Wires kes. Yes. | 
" No drain in air-cooled models. / supply, | return, a 
apes and / drain pive in Bim mance aden p models, | 2770 as V. 





c. Comparative sizes of ducts 


+ 


Ne ducts as such. Air openings mounted 
fo lower half of window. 


Sma// opening in wall as it oP window. or 
smal/ qpening in lower half of window. 





S RELATIVE CONSIDERATIONS 
2. (Initial cos?*® 





& Qoerating cost * 





c. All-round performarice 
(A- Best) 


& 





a Maintenance (A-least) 


2 





e Use of owtside ait for cooling 
lp intermediate seasons 


c 
2 
Ato8 (But subject to wide variation between rooms 
ave te fan characteristics on this type of writ. 


Limited to primary air. (C to 0) 





4 Sinall duets ar nore ah all (A-Best) 


A 


& 





a least machinery in room (A-least) 


a 


a 





AA to A if radiator heat available, or if sup, 


























Pp System stability (Air flow) 


by stack effect. 


Ah Degree of sitnuttaneous heating ¥ radteter beet essnes — 
. @nd cooling capacity aaar a wal — plementary heating coll %s ipstalled in unit 
i Rate of odor dilution (A-Greatest) \ 8(6000, but deposits af tabecco smoke on coil tend te effet this).\ Poor (C to D) 
Lischerge grille noise level 
z (A-Lowest) Crod Creo 
k. Likelihood of odor and disease A A 
germ recirculation between roorns 
/. Least amour of rentable floor A A 
space (A-Least) a 
. oaame e lnpractical, because of maintenance of floats, 
m. Winter humidification (A-Best) | “1% inn, On ond Mhaleead of A 7 Same as V | 
”. Least cutting and patching 
required for installations t A A 
old buildings (A-Least) — a 
a felative demand tor engineer- 
ing skill (A-Most) Cro Cw0 | 
Usually very seriously affected by wind and | siypip 


—_— 





g¢ Suygolementary comments 








This unit was net available prior te the war, | 
but is shown ere to indicate its relative | 
standing /f such @ unit is offered post-wi. 








* Que to the fact that almost no installations have been made in four years and due to present contusion 
over wages and prices, no realistic ratings can be made at tris time. 
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FP 
or High Pressure Type 





LPevetPat FIELDS OF APPLICATION 


Office Buildings. (Both large and sma//) 
Banking Spaces 
Hotels 


Apartment Buildings 
Office Buildings 
Hore/s 

Hospitals 





2 Controt OF TEMPERATURE 
alndividial control, svinimer 


Yes, by control of primary air, or warm water for reheat 


Yes, by control of water Hower 





bindividia/ control, winter 


Yes, by control of water or steam flow. 


Same as above 





c. Ability to simultaneously 
heat and coo! ad/jacert 
[OOS 


/n general very good. /f warm water (ar stearn) is available 
in surmnet; this system provides the ultitmate in simia/- 
taveods heating and cooling capacity. 


Yes, bit? cold water must be sup- 
plied in intertnediate seasors. 





3 ConrRoi OF Huriorry 











@ Summer Very good. Very good 
4. Winter very good. Very good. 
4 Seavic€ CONNECTIONS 
a. Wires No. No. 
° / supply, /returr, and 
b Pipes / supely and / return. 


/ condensate /ine. 





¢ Comparative sizes of ducts 


Sugoly 


c Supply 





S RELATIVE CONSIDERATIONS 
a Initial cost * 





4 Qperating cost* 




















6. Al-rourad Generally A, but AA if summer reheat ard adjustable A for hospitals, apartments, and hote/s. 
(A-8est) aischarge grilles. 8 for office builalings. 
a Maintenance (A-least) A 8 (because of nozzle and coil cleaning) 
@ Use of owtside air for cooling | 4 Cord 
in intermediate seasors 
4. Small dees or nore at all (A-Best) c A 
aleast machinery in room (A-least)| A A 





ADegree of simultaneous heating 
and cooling capacity 


Uswally satistactory, but temperature 





With hot water (or steam) and cold air, this system provides 
the ultimate jn simultaneous heating and cooling capacity. 


} 
i 


reduction at night for sleeping 
oom aprlications /s litnited. 








SS oe Se. CR ee 


| 


: a 2 


Y, 





\8 



































i Rate of odor dilution (A-Greatest)| A Ctod 
J discharge grille noise /eve/ 8 | A 
(A-Lowest) | 

k Likelh and disease : « aad al (4,7) Almost elitnipated as for as air 

poy core + wibcagpeoede : roars Same as any conventional ‘central station system (C to 0. conditioning 1s concerned. A to 8) 
|. Least amour? of rentable floor c | 2 

space (A-Least) ~ oe 
Winter humidification (A-Best) a | Aro8 
”. least cutting and patching | a an 

required for installations ir old Qo Brol 

buildings (A-Least) 
oRelative demard for engineering AtoB Ato& 

still (A-Most) a 

as ‘Shout vol control. This sysferm /s much fess 

pSystem stability (Air flow. ) Stable without voliimé Cott Y Stable. 


desirable when volume contro/ is used. 





@ Suoplementary coments 














* Due te the fact that almost no installations have beer made in four years and dve to present contusion 
over wages and prices, no realistic ratings can be made at this time. 
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“Cenrra, Quer" Sysrems 
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1. PrinciPat Fielos OF APPLICATION 


Ysed largely as an addition 
fo existing office buildings, 
hotels, and apartments. 


Large office buildings. 


High-grade hotels ana 
apartments. 





2. Conrrot OF TEMPERATURE 


Yes, but by ait volume which re- 














@. Individual control, summer Yes, by air voluime.* sults in need for delicate static) yes 
pressure control equipment 

‘ : Yes, by radiator contre/ or by ae 
4. lndividval contro/, winter ves, by radiator contro/. enhane cinteet of Samrat dit Yes 
c Ability fo simulfaneously Peat : , 

and cool adjacent rooms yen 2 won sar ogg Very good. very good. 

ConrRao of Humioirr ** ves, exceptionally gooa 7 
@. Summer aie vas (Uses chemical dehydrator 
4. Winter Yes ** Yes Yes 





4 Service CONNECTIONS 
“2 Wires 


No, wrless for avtotnatic 
controls in each room. 


Same as IX 


Same as I. 





4 Pipes 


Radiator supply and return 
plus control tubing. 


Control tubing. 


Contro/ tubing, 
(occasionally radiators) 





~ 


c. Comparative sizes of ducts 



































(ndividial 6- and 8-iinch 
supply ducts to each room. 





S Retarive CONSIDERATIONS 
@ Initial cost * 





4. Operating cost* 





A for office buildings. 









































2. System stability (Air Flow) 


aelicate corttol eguvipinent. 


¢. All-round performance BItoc A 
(A-8est) 8 tol for hospitals, hotels, apts. 
@ Maintenence (A-least) a Aro8& Ato8& 
e Use of outside air for cooling A A A 
in intermediate seasons 
f Small ducts ar none at all (A-Best)\ Crod a2 CroD a 
¢ least machinery in room (A-least)| A A A 
4. Degree of sitnvltaneous tear- A if radiator heat avail- A A 
tng and cooling capacity able. (0 if not) 
i Rote of odor dilution (A-Greatest)\ A “a A x 
J discharge grille noise /evel Ato8 Ato& Ato8B 
(A-Lowest) 
k. Likelihood of odor ard disease gern Maximui¢n of Recitcw/ation. y Bre 
recirculation between rooms (C te D) a 
1. Leas? amount of rertable floor Cro Bre 
1. Winter butnidification (A-Best) | A A A 
2. Least cutting and patching 
required for installations in old Brod Crod Crea 
buildings (A-Least) Pee 
0. Relative dermand for engireer- A A A 
tng skill (A-Most) anil 
insteble uniess sunsited with lnherently unstable. Stable. 





g Supplementary comments 





When used with constant volume 
and individual reheaters, this 
makes an excellert system. 








dl 








* Que to the fact that almost no installations have heer made in four years and ave to presertt confusion 
over wages and prices, no realistic ratings con be made at this time. 
** This system must be zoned to get resiits given below with zoning either by fans or local zone heaters. 
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when the temperature gets too 
high, rather than turn off the 
radiator valve. Just let the build- 
ing management install air con- 
ditioning, and this psychological 


® quirk—if we can call it that—is 


magnified many times, and the 
occupants expect completely auto- 
matic temperature control during 
every minute of the working day. 

C) Variation in Standards—In 
a large office building, in a large 
hotel, or in a large apartment build- 
ing, we have hundreds and possi- 
bly even thousands of occupants. 
These occupants vary widely as to 
age; they vary widely as to the 
state of their health; there is con- 
siderable variation in the amount 
of clothing they wear. All of these 
factors result in many different 
ideas of what constitutes “com- 
fort.” The old fellow in this office 
was out late last night and his me- 
tabolism today is not at all com- 
fortable for the red-blooded, two- 
fisted young sales manager in the 
office next door. The secretary in 
the next office may have still an 
entirely different idea as to what is 
a satisfactory standard of comfort. 
This matter of “variation of stand- 
ards” is not something to be passed 
over lightly. 


Volume of Complaints 


D) “Volume” of Complaints— 
Even disregarding the proportion- 
ately greater number of occupants 
in the larger buildings, the points 
mentioned above make it obvious 
that the building management will 
receive a proportionately greater 
volume of complaints than will oc- 
cur with most other types of air 
conditioning installations, and the 
system must be flexible indeed 
which has any chance of keeping 
this volume to a practical low level. 

E) Outside Space Versus Cen- 
tral Space—Once Btu load sheets 
are made up for the individual of- 
fices, hotel rooms, and apartment 
rooms, the engineer may in many 
cases realize that outside factors of 
sun load and wall transmission rep- 
resent a greater proportion of the 
total load than in the more conven- 
tional type of air conditioning in- 
stallation. The greater the use of 
glass the more severe this problem 
becomes, with the result that the 
air conditioning system must be 
much more flexible in its capacity 
centrol than the systems installed 


in department stores, dress shops, 
industrial plants, etc. The trend 
to heavier illumination partially 
offsets this situation, but failure to 
examine this phase of the design 
problem carefully may result in the 
selection of a system which causes 
a never-ending series of complaints. 
Taking all of the above points 
as a whole, the author believes that 
they point to a need for heating 
and cooling flexibility that is all 
too frequently overlooked by the 
designers of multi-room air condi- 
tioning installations. For that rea- 
son Items 2c, 5e, and 5h on the 
comparison charts represent points 
which should receive extremely ser- 
ious consideration—certainly far 
more serious consideration than 
they have been given in the past. 


Air Distribution 


In general, many of the types of 
systems shown on the comparison 
charts will give highly satisfactory 
air distribution within the condi- 
tioned space. The hotel or office 
building that uses a corridor duct 
system with radiators under the 
windows generally gets as much 
satisfaction from the air distribu- 
tion standpoint, as does the build- 
ing with an induction unit placed 
under the window. 

However, in the newer building 
—with the trend to lighter wall 
construction and larger glass areas 
—a larger and larger portion of the 
heating and cooling load is concen- 
trated on the periphery of the build- 
ing, and the placement of induction 
units or fan units along the outside 
wall assures a rapid heat exchange 
between the conditioning air and 
the room air, with the result that 
there is still less likelihood of draft 
complaints. 


Maintenance an Important Factor 


It goes without saying that the 
amount of maintenance is a most 
important factor in the selection 
of equipment for multi-room build- 
ings. In general, this point argues 
against the installation of hundreds 
of selfontained air conditioning 
cabinets, each of which has its own 
motors, compressors, fans, filters, 
drains, etc., all of which are poten- 
tial maintenance hazards. 

The problem is not quite so se- 
vere with fan type units, and pro- 
vided the corridor fan type unit is 
supplied with a quiet and long-lived 
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fan motor, maintenance for such 
equipment should not be unreason- 
able. In general, low maintenance 
is in favor of some type of central 
duct system such as Systems IV, 
VII, VIII, IX, X, XI in the charts. 

It may be observed generally that 
a dry finned coil picks up less lint 
and dirt within an office or hotel 
room than does a wet coil of the 
identical design. Therefore, in the 
case of induction units or corridor 
type fan units (systems using a 
finned coil in each room), the clean- 
ing problem will be minimized if 
the primary air is passed through 
either mechanical dehumidification 
or chemical dehydration equipment. 

While the prime objective of the 
author was the preparation of an- 
alysis charts for use in visual com- 
parison and analysis of different 
types of multi-room air condition- 
ing systems, certain general con- 
clusions may be drawn. 


Satisfying User Is Difficult 


The problem of satisfying the 
user is more difficult in a multi- 
room air conditioning installation 
than it is with most other types of 
comfort air conditioning. Factors 
are present which call for far great- 
er flexibility as to temperature con- 
trol, with the result that sizable 
heating and cooling loads must at 
many times of the year be cared for 
simultaneously. 

The problem of maintenance is 
such that, in general, most very 
large buildings can give serious 
consideration only to some type of 
central duct system with a mini- 
mum of mechanical equipment in 
the occupied spaces. 

The complications are so numer- 
ous and the monetary value of the 
equipment involved is so great that 
any engineer, architect, or install- 
ing contractor who has not prev- 
iously installed air conditioning in 
a large multi-room building should 
undertake an assignment in this 
field only after having given the 
problem very detailed study. 

Since literally thousands of peo- 
ple will be exposed to the air condi- 
tioning in just one large hotel or 
office building installation, the engi- 
neering profession and the manu- 
facturers of equipment should make 
special efforts on such installations 
to assure high standards of per- 
formance. 
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Flow Failure Control 
in PIPING CIRCUITS 


Savery CONTROLS to stop the re- 
frigeration in case chilled water 
circulation is interrupted or re- 
duced below the minimum safe 
amount, and for other piping ap- 
plications, almost always use ori- 
fices and a differential pressure 
switch. Although, as a method of 
control, this leaves little to be de- 
sired it does result in an addi- 
tional resistance in the circuit with 
a consequent increase in power re- 
quired. The additional power is 
usually not great, but, if it is as 
much as 5 ft of water column as 
was the case in one installation, 
it might easily be more than 10 
per cent of the total resistance. 
If, with little or no extra cost, 
this extra pressure loss can be 
eliminated, it certainly seems wise 
to do so. 

To actuate a safety control] by 
a pressure at a certain point in 
a fluid circuit would often provide 
no really sure means of protec- 
tion. However, there are some 
cases in which it is a simple and 
dependable arrangement. 


Water Circuit Comprising Cooler 
and Washer 


One example is that of a water 
circuit including a cooler and a 
single washer. All the water 
which passes through the cooler 
goes through the sprays and the 
rate of flow is intended to be con- 
stant. Temperature regulation is 
by means of control over the re- 
frigeration capacity. The pressure 
loss of the nozzles will be constant 


for the desired flow and the noz- 
zles can well be used in place of 
an orifice with the simplification 
that the pressure at the outlet is 
always atmospheric and a stand- 
ard pressure switch actuated by 
the difference between the pres- 
sure in the circuit and the atmos- 
phere, replaces a more compli- 
cated one actuated by the differ- 
ence between two pressures in the 
circuit. 

This method was used as the 
flow failure protection for a cooler 
and washer circuit having a total 
loss of about 80 ft of water col- 
umn when circulating about 1400 
gpm. The loss through the 592 
nozzles, at this rate of flow, is 
about 25 psi. A pressure switch, 
set to make contact at 15 psi, is 
connected to the pipe entering the 
washer. (Of course, there are no 
valves or other means of flow con- 
trol between the pressure switch 
and the nozzles.) This control as- 
sures that the refrigeration can- 
not operate unless the flow is at 
least 75 per cent of that desired. 
Even with a not particularly 
sensitive switch, a control is pro- 
vided which allows only a very 
small flow reduction without cut- 
ting off the refrigeration. 

It may be suggested that the 
nozzles could become clogged. 
However, a strainer having much 
smaller openings than the nozzles 
is usually provided and it is diffi- 
cult to imagine any larger portion 
of the nozzles becoming stopped 
at the same time. Doubtless such 





THERE ARE various methods of obtaining a pressure difference, 
varying with the flow, for providing safety control of piping 
circuits where failure or reduction of flow must be guarded 
against. Mr. Ramsey, of Arnott & Co., Buenos Aires, calls at- 
tention to such methods here, and describes examples he has 
used on installations. Careful consideration of the means for 
actuating a flow failure control may result in a somewhat lower 
circuit resistance, and may save a fair amount of power. 
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By MELVIN A. RAMSEY 


a method would be less foolproo; 
if there were only two or thre 
nozzles, but in the common insta! 
lation having a relatively large 
number of nozzles, usual observa. 
tion of the washer will assure 
that, before many stop functioning 
normally, they will be cleaned. 
Closed Circuits 

There are many circuits thai 
are closed, so that there is 1 
point where the differences be 
tween the existing pressure an 
the atmospheric pressure is ne 
essarily dependent on the rate oj 
flow. For this type of circuit a de 
pendable control is the type whic! 
is actuated by a difference in pres 
sure between two points in the 
circuit, of such a nature that the 
difference is dependent only o 
the rate of flow through the cooler 
An orifice answers this require 
ment, but so, also, does any dif 
ference in pressures between an) 
two points in the circuit whic! 
fulfill the following conditions 

1) The fluid passing them is iden 
tical, and also identical with that 
passing through the cooler. The: 
must be no bypass or other arrang: 
ment to permit changing this cor 
dition. 

2) No valve of any kind exists bx 
tween the two chosen points. 

3) There is no reasonable poss 
bility of resistance between the tw 
points increasing by stoppage 
other cause. 

4) The two points should be on the 
same level and the circuit should no 
rise or fall between them. (If the tw 
points are on different levels there i: 
a possibility that they can be used 
but careful consideration must & 
given to the arrangement of the cir 
cuit and the connections to the differ- 
ential pressure switch, so that there 
is no chance that a partial filling of 
the system, or switch connecting 
lines, can have the same effect on th 
switch as a flow. Even if the points 
are on the same level, if the swite! 
connecting piping rises or falls ma 
terially, the same consideration mus! 
be given to the effect of partial! fil 
ing of this piping.) 

Some of the requirements me? 
tioned assume that the flow cause 
a pressure at the first point i 
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the direction of flow higher than 
that at the second point, as is the 
case where resistance causes the 
difference. There may, however, 
be points in the circuit where the 
pressure rises in the direction of 
flow. Such is the case where there 
is an increase in pipe size (in the 
direction of flow) by means of a 
properly designed diverging cone, 
in a horizontal part of the circuit. 


Use of Diverging Cone 


Very often the discharge of the 
pump is smaller in size than the 
circulating piping. In an instal- 
lation recently made, the pump 
has a 8 in. suction and a 2 in. dis- 
charge, but the circulating piping 
is 4in. This is probably an un- 
usual difference but it is certainly 
not uncommon to have a pump 
with a 2 in. discharge when using 
3 in. circulating piping. 

The velocity of the fluid in the 
2 in. pump discharge is about 2.2 
times the velocity in the 3 in. pipe 
and, if the velocity energy is prop- 
erly converted to pressure energy, 
there will be a greater pressure 
in the 8 in. pipe than at the pump 
outlet. 

To illustrate the use of this ar- 


rangement for operating a differ- 
ential pressure switch, consider a 
case where 100 gpm is to be cir- 
culated. Most standard pumps 
for a circulation of this amount, 
against an average _ resistance, 
have a 2 in. discharge. The cir- 
culating piping would probably be 
3 in. The average velocity in the 
2 in. discharge would be about 
9.6 fps, corresponding to a 1.48 
ft head. The velocity in the 3 
in. pipe would be about 4.4 fps, 
corresponding to a 0.30 ft head. 
Frequently, the change is made 
rather abruptly from the 2 in. dis- 
charge to the 3 in. pipe with a loss 
of as much as half of this differ- 
ence of 1.43-0.30 or 1.13 ft of head. 
To convert practically all of this 
velocity energy into pressure en- 
ergy, it is only necessary to use a 
cone with an included angle of 
divergence of 5 deg or less. Such 
a cone, for a change from 2 in. to 
3 in., would be about 1 ft long. 
If this cone is properly made, the 
pressure in the 3 in. pipe would 
be at least 1 ft of liquid column 
greater than that at the pump out- 
let. The cone has thus served 
to conserve the head available to 
overcome the resistance of the 
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Example of flow control applied to 
an air washer, showing the control 
(pressurestat and thermostat) on the 
pipe coming down from the cooler 


liquid circuit and has made avail- 
able two points, near together, 
where there is a definite pressure 
difference which varies with the 
rate of circulation. Between these 
two points the differential pres- 
sure switch can be connected, as 
shown in Fig. 1. 

This method of connection for 
a circulating safety control seems 
to have definite advantages over 
an orifice. 

First, it does not add any re- 
sistance to the circuit and, where 
it replaces an otherwise abrupt 
change in pipe size, it provides 
more pressure energy to overcome 
the existing resistance. 

Second, it depends on a differ- 
ence between pressures where the 
pressure increases in the direc- 
tion of flow. Pressure differences, 
where the pressure falls in the 
direction of flow, have the defect 
that any increase in resistance 
over a period of time, caused by 
obstructions in the piping between 
the two points, would cause the 
same pressure difference with a 
reduced flow. The diverging cone 
after the pump would have its dif- 
ference decreascd by an obstruc- 
tion in that section of the piping. 
Of course, the possibilities of 
orifice restrictions, in a reasonably 
well cared for system, are rather 
remote and it would certainly not 
be wise to go to great trouble to 
use another method. However, 
since the diverging cone after the 
pump is probably as low in cost 
and simpler, it seems the logical 
arrangement where conditions 
permit its use. 

The actual difference which will 
be available, in the case of the 
diverging cone immediately after 
the pump, cannot be predicted ex- 
actly, for the same reason that an 


Fig. 1—Diverging cone, showing con- 
nections to differential pressure switch 
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orifice or a venturi meter installed 
in such a location would not serve 
for accurate flow measurement. 
The only thing which is known is 
the approximate minimum avail- 
able difference and, of course, the 
actual difference resulting is not 
likely to be so much greater as 
to pass beyond the range of the 
differential switch selected on the 
basis of the minimum available. 
If, in some remote case, the differ- 
ence is too great for the switch, 
it is only necessary to move one 
of the pressure taps nearer to the 
other. 

In the actual installation previ- 
ously mentioned, the design called 
for a circulation of 106 gpm 
against a 66 ft head. The 2 in. 
pump discharge is expanded to 4 
in. before entering the cooler. This 
requires a diverging cone about 2 
ft long. 

There is a bend of about 30 deg 
at the pump outlet before the cone 
begins, and immediately after the 
cone there is a 90 deg elbow. 

The taps were taken off the con- 
cave side of the first elbow and 
the convex side of the second el- 
bow, as shown in Fig. 2, in order 
to have available the greatest pos- 
sible pressure difference for op- 
erating the switch. This was de- 
sired particularly in this case 
because it was originally intended 
to reduce the flow through the 
water cooler when the circulation 
through one of the two units sup- 
plied by the cooler was not re- 
quired. Even with the lower flow, 
which would have given about 20 
per cent of the normal difference, 
the differential switch was in- 
tended to make contact, so that it 
was best to have as large a dif- 
ference as could be obtained. Also 
there was some doubt as to the 
sensitivity which would be avail- 
able in the switch, since a stand- 
ard one could not be purchased, 
because of war restrictions, and 
it had to be improvised from avail- 
able materials. 

The necessity of permitting re- 
duced flow was eliminated by using 
a bypass which is opened enough 
to maintain flow through the cooler 
when the flow through the units 
is reduced. 

As now adjusted, the cantrol, 
which has two switches which 
operate in sequence, causes a 
light to go out if flow is reduced 
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as much as 6 or 8 per cent to warn 
the operator that flow has been re- 
duced and that a further reduc- 
tion will cause the refrigeration 
to stop. (This occurs at a 10 to 
12 per cent flow reduction.) If the 
reduction has been caused by his 
throttling of flow to one or both 
units, he must open the bypass 
sufficiently to again light the light. 
The light indicates practically full 
flow conditions and the refrigera- 
tion is stopped before flow is re- 
duced to anything approaching the 
danger point. 

Based on the 106 gpm, the differ- 
ence in pressure between the ends 
of the 2 in. to 4 in. diverging cone 
should be about 1.5 ft of water 
column. Due to lower resistance 
in the water circuit than was ex- 
pected, the flow is about 145 gpm. 
(This circulation rate is based on 
the manufacturer’s pump perform- 
ance curves which indicate a cir- 
culation of 145 gpm at the 48 ft 
head measured between the pump 
suction and discharge.) With this 
circulation, the pressure drop be- 
tween opposite ends of the cone 
should be about 2.7 ft 
of water column. The 
amount measured, be- 
tween the points 
shown in Fig. 2, is ac- 
tually about 5.7 ft of 
water column. Thus 
the difference caused 
by uneven velocity 
over the 2 in. pump 
discharge and the 
difference between 
the inside of the 2 in. 
elbow and the outside of the 4 in. 
elbow is about 5.7 — 2.7 =—3.0 ft 
of water column in this case. 


Effect of Static Pressure 
Differential 


If the diverging cone cannot 
conveniently be horizontal, that 
does not necessarily eliminate the 
possibility of using it. It merely 
means that the effect of the static 
head difference must be carefully 
considered, as was mentioned in 
the fourth requirement for two 
points where the difference is 
caused by resistance. The impor- 
tant consideration, in either the 
case of pressures decreasing in 
the direction of flow or increasing 
in the direction of flow, is that 
the static pressure must result in 
an increase or decrease in the 


same sense; or the static pres: ir; 
changing in the opposite se se. 
must be less than the difference 
caused by the resistance or ve oc. 
ity change. 

In a case of the static pressure 
difference and that due to resis. 
tance or velocity decrease ching 
ing in the same sense, the dii‘er- 
ential switch should be locate: a: 
the low point and an arrangement 
provided for filling the connec: ing 
line from the high point to the 
switch. This is essential because 
an empty switch connecting lin 
from the high point to the switch 
would result in an incorrect flow 
indication and a partially filled 
system, with nc flow, might result 
in an indication of full flow. 

If the switch connecting lin 
mentioned is full, the switch wil! 
not fail to open in case of reduc. 
tion of flow. 

In the case of a static chang: 
in the opposite sense, but of a 
smaller value than the resistance 
or velocity difference, the loca 
tion of the switch is immateria! 
because no partial filling of the 





Fig. 2—Diverging cone and elbows, showing 
connections to differential pressure switch 


main cjrcuit or switch connecting 
lines could cause the switch t 
indicate a higher flow than actv- 
ally existing. 

As an example of the effect o! 
a static pressure difference be- 
tween the two points, consider the 
effect of having the cone show: 
in Fig. 2 in a vertical position 
with the 4 in. elbow 2 ft below the 
2 in. elbow. The static pressure 
increases in the same sense as the 
dynamic difference. If the switch 
is installed at the level of the tap- 
ping in the 4 in. elbow and a con- 
nection left so that the line from 
the 2 in. elbow to the switch can 
be filled, there will be ro way for 
the switch to make contact (when 
the connecting line is filled) un- 
less the required flow exists. The 
column of water in the connecting 
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line acts in the direction to hold 
the switch open. The flow and 
static heads of 5.7-2.0 ft will be 
required to change the switch to 
the closed position. (For a resis- 
tance difference the same thing is 
true if the pipe is rising, instead 
of falling, in the direction of flow 
because, in that case, the static 
pressure decreases in the direction 
of flow and the resistance loss re- 
sults in a decrease in the same 
sense.) 

Now consider the case of the 
4 in. elbow 10 ft above the 2 in. 
elbow. The static and dynamic 
pressure are now changing in the 


| opposite sense, and the static dif- 


ference of 10 ft is greater than 
the dynamic difference of 5.7 ft. 
If the switch connecting lines are 
full and the 10 ft of circulating 
line is also full, the switch will 
protect against circulation fail- 
ure. However, if the level in the 
circulating line fell to a point 4.3 
ft or less above the connection to 
the 2 in. below, and the switch 
connecting lines remained full, 
the switch would make contact, 
indicating full flow, although no 
circulation exists. 

Since there appears to be no 
practical way of assuring that the 
partial emptying of the circulat- 
ing piping will result in emptying 
the connecting lines proportion- 
ately, this arrangement with pres- 
sure changes in the opposite sense, 
with the static change greater 
than the dynamic change, must 
be accepted as an impractical 
safety control. (For a resistance 
difference the same thing is true 
if the pipe is falling instead of 
rising in the direction of flow be- 
cause, in that case, the static pres- 
sure increases in the direction of 
flow and the resistance loss results 
in a smaller change in the opposite 
sense, ) 

The third possibility is illus- 
trated by the 4 in. elbow being 2 
ft above the 2 in. elbow. The 
static and dynamic pressures are 
now changing in the opposite 
sense, but the dynamic difference 
of 5.7 ft is greater than the static 
difference of 2 ft. In this case 
the fluid column in the connecting 
piping acts in the direction to 
close the switch, but the 2 ft dif- 
ference .is too small to cause it 
to close. The only way to get the 
additional 3.7 ft required to close 


the switch is a flow of the desired 
amount in the circulating line. 
The only important consideration 
in such an arrangement is that the 
switch be sensitive enough to open 
if the difference falls from the 
dynamic difference to static dif- 
ference, which in this case is from 
5.7 ft to 2 ft. 

Since no partial filling of either 
circulating or connecting lines 
could cause the 5.7 ft difference, 
this provides an excellent safety 
control. (For a resistance differ- 
ence the same thing is true if the 
pipe is falling instead of rising 
in the direction of flow because, 
in that case, the static pressure 
increases in the direction of flow 
and the resistance loss results in 
a greater change in the opposite 
sense. In the case of 
a resistance differ- 
ence, this is hardly 
likely to occur, unless 
the piping has a 
small pitch down or a 
long horizontal run 
with only a small ver- 
tical drop, because a 
vertical line with 
pressure falling in 
the downward direc- 
tion of flow is hard to imagine in 
a properly designed circulating 
piping system.) 


Pressure Difference Between 
Concave and Convex Sides 
of Elbows 


The difference between pres- 
sures taken on the concave and 
convex sides of the same elbow 
may also be used to actuate the 
differential pressure switch. Data 
on pressure differences between 
the inside and outside of a 90° 
elbow in a 6 in. pipe were given 
in a paper presented at an annual 
meeting of the American Society 
of Heating and Ventilating Engi- 
neers.* In the particular elbow 
used and for the range of veloci- 
ties given, the difference between 
the two pressures was about 1.6 
times the pressure corresponding 
to the velocity head based on the 
average velocity in the 6 in. pipe. 
Unfortunately, the author has no 
other information on pressure 
differences between the convex 
and concave sides of elbows, but 





*Friction-Heads in Standard Six-Inch 
Pi by F. E. Giesecke and J. S. Hopper, 

ASHVE Journal Section, Heating, Piping 
& Air Conditioning, February 1 
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it seems probable that sufficiently 
great differences can be obtained 
for operation of a switch. 

A switch sensitive to very small 
differences, but still satisfactory 
for high static pressures, is not 


very difficult to make, provided it 


be connected as shown in Fig. 1 
and the bypass opened before 
either of the valves connecting to 
the system is opened or closed. 
The bypass must never be closed 
unless both valves are open. 

The switch shown in Fig. 8 
serves well for static pressures 
of 100 psi. It is about 8 in. over- 
all diameter and will operate with 
a variation in the differential of 
only 7 in. water column. 

The main bellows is limited in 
movement by the tube in the cen- 


Fig. 3—Differential rressure switch 





ter and the casing, to give as much 
protection as possible against ac- 
cidental application of static pres- 
sure to one side only because of 
improper operation of the valves. 

This article is not intended to 
be a criticism of the use of orifices 
in general for operation of differ- 
ential safety switches. The desire 
in presenting it is to call attention 
to the fact that there are other 
means for obtaining a pressure 
difference, varying with the flow, 
which may result in less or no 
additional pressure loss in the cir- 
cuit and may require the installa- 
tion of no extra material. 

To the means mentioned for ob- 
taining pressure differences vary- 
ing with flow, should be added the 
venturi meter, which is easy to 
construct and results in less 
actual loss of pressure than an 
orifice which makes available the 
same pressure difference with a 
given flow. 

Careful consideration of the 
means for actuating a flow failure 
control may result in a somewhat 
lower circuit resistance and, in 
the case of a large system, save a 
fair amount of power. 
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“OPEN FOR 
DISCUSSION” 





THE EpItToR—I must apologize for 
the delay in writing you about 
Walter L. Fleisher’s comments on 
air conditioning requirements for 
workers in factories in the “Open 
for Discussion” section of the May 
HPAC. 

I was much interested in Mr. 
Fleisher’s statement that our 
“analyses were based on the as- 
sumption that a psychological re- 
sponse is a good basis of determina- 
tion for a design condition of indus- 
trial air conditioning requirements 
rather than a physiological one.” 


Standard of Comfort 


This may be partially true since 
the standard of comfort chosen was 
to provide conditions comfortable to 
75 per cent of the workers on the 
average summer day. However, 
the data reported by the ASHVE’s 
research laboratory in the past have 
all shown that an increase in the 
degree of physical activity requires 
a lower effective temperature either 
to provide optimum comfort, or to 
avoid undesirable physiological ef- 
fects. Thus, in Fig 1 from page 
386 of the July 1945 HPAC and re- 
produced here, which summarizes 
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Air Conditioning Requirements 
for Workers in Factories 


the above research data, the opti- 
mum effective temperature at a 400 
Btu per hr metabolic rate is shown 
as 71 deg, while the maximum per- 
missible effective temperature is 
about 88 deg. If the degree of activ- 
ity is increased to 800 Btu per hr, 
however, the condition for optimum 
comfort reduces to less than 60 deg 
ET, while the maximum permissible 
has also lowered to about 84 deg ET. 

The point I am making is that 
whether our analysis is on a psy- 
chological (i.e., optimum comfort), 
or physiological (i.e.. maximum 
permissible effective temperature) 
basis, the ASHVE’s research pro- 
gram has indicated that an increase 
in the degree of physical activity 
demands a lowering of effective 
temperatures within the working 
space. This does not seem to me 
to be consistent with Mr. Fleisher’s 
contention that a 78 deg ET is suit- 
able for an industrial worker doing 
heavy labor, while a 71 deg ET is 
required for light office work. 

I suggest that the resolving of 
this inconsistency in the published 
data of the ASHVE could well be a 
part of its current research pro- 
gram. 

As a further suggestion, not re- 
lated to Mr. Fleisher’s comments, it 
seems to me that authoritative data 
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on the three following research 
projects would be of general in er. 
est to engineers concerned with the 
field of air conditioning: 


1) Under what conditions, nj 
to what degree, is worker efficiency 
improved by comfort air condition. 
ing. 

2) A quantitative study of the 
effect of comfort conditioning oy 
the health of workers, and on ab. 
senteeism for causes other than 
health. 

3) The physiological effects of 
“thermal shock” resulting from ep- 
tering and leaving air conditioned 
spaces.—H. A. MOSHER, engineer. 
ing unit supervisor, Eastman Ko- 
dak Co. 


~s 


BALANCE FANS BOTH 
STATICALLY, DYNAMICALLY 


THE EpiTtor—There appeared on 
page 168 of the June HPAC an 
interesting illustration of a girl 
balancing a fan. We would like to 
point out, however, that she is onl) 
static balancing these fans. Prac- 
tically every fan and blower manv- 
facturer today knows quite well 
that, in many instances, static bal- 
ancing is worse than no balancing 
at all. The reason for this is that 
the weight may not be put along 
the axis at the right location and 
thus will create a dynamic uw- 
balance. 

Fans and blowers should be stati- 
cally and dynamically balanced, and 
we therefore offer the recommenda- 
tion that should such illustrations 
or articles appear in the future, 
that it might be well to indicate 
whether static balancing, dynamic 
balancing, or static-dynamic bal- 
ancing is referred to. 


As one manufacturer of indus- 
trial dynamic balancing machines 
we felt that you would like this in- 
formation and to further advise 
that it is not uncommon for manu- 
facturers having dynamic balanc- 
ing machines to balance this many 
or more fans or blowers and do the 
job completely by dynamic balanc- 
ing instead of just static balance 
ing.—MAURICE J. ELDRIDGE, indus 
trial div., Bear Mfg. Co. 
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What's Wrong (If Anything) With 
the Construction Industry? 


Tue Epiror—Since writing the ar- 
ticles relative to the construction 
industry which you published in the 
April and May-issues, we have ac- 
cumulated so many new problems, 
especially on increasing costs in 
other businesses, that we don’t hear 
much more of the construction re- 
strictions. I appreciate the com- 
ments offered by John Howatt in 
“Open for Discussion” in May, and 
[heartily agree with him that there 
are many things that can be done 
to improve the construction indus- 
try. Actually, however, I see very 
little effort being made in this 
direction. 

Shortage of materials has held 
construction back and insofar as 
prefabricated housing is concerned, 
these manufacturers seem to be al- 
most helpless to get anything to- 
gether which can be counted on as 
volume production. 


Some of the building people think 
that OPA ceilings have been an ob- 
stacle to production of various stra- 
tegic materials, particularly lum- 
ber, bricks, tile, etc. Building costs 
are going up and labor rates will be 
still higher. As I write this, OPA 
has passed out of the picture and 
we won’t know for some time what 
effect this has on building mate- 
rials. 


Poor Publicity Program 


I have had a number of people 
thank me for presenting some of 
the ideas expressed in the articles 
—particularly the point as to what 
contractors are supposed to do and 
for what they get paid. I think we 
have suffered from a very poor pub- 
licity program, as the construction 
industry is so widely divergent and 
s0 highly competitive that we have 
hever tried to get our story col- 
lected to present to the public. Many 
people look on the professional 
architect as an unnecessary expense 
and on contractors as equally unnec- 
essary. They would like to buy 
housing off the shelf in the depart- 
ment store. 


Can you imagine what our resi- 
dential district would look like if 
we end up by accepting standard- 


ized package prefabricated houses 
instead of the more personal units 
that have been previously designed 
and built by the regular construc- 
tion trade? People just don’t like 
houses stamped out in thousand lots 
like automobiles; they won’t live in 
them, except to rent them. 


Need Multiple Housing 


As a matter of fact, what basis 
is there for saying that we need 
2,700,000 individual homes for vet- 
erans? I think we will find most of 
the veterans want to rent a simple, 
inexpensive, fireproof, sanitary 
dwelling, but when they come to 
buy something, they will want a 
better home that expresses their 
own individuality. Multiple housing 
units, starting with the eight-fam- 
ily apartment and running up to 
entire apartment communities, may 
be a much better answer to the 
housing shortage than trying to de- 
pend on individual small cheap 
homes. You simply can’t buy a lot 
and build a small house on it for 
anywhere near the cost that you 
can build multiple family dwellings. 
Here is where the emphasis should 
be placed in getting materials.— 
LESTER T. AVERY, president, Avery 
Engineering Co. 


ROLE OF ENGINEERS 
IN “HUMAN ENGINEERING” 


THE EpiTor—Ralph Martin Mc- 
Grath’s article on Job Evaluation 
and the Heating, Ventilating, and 
Air Conditioning Engineer, pub- 
lished in the July HPAC, has been 
read with profound interest. 


Need for Better Definition 


It appears to me that there is 


need for better definition of the 
scopes of work covered by indus- 
trial hygiene engineers, industrial 
hygiene chemists, and job evalua- 
tion engineers. Certainly the job of 
“human engineering” (which term 
I dislike fully as much as does Mr. 
McGrath) as conducted today com- 
prises an appraisal of the noise, 
temperature, humidity, dust, fume, 
mist, gas, vapor, radiant energy, 
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and defective illumination hazard 
or nuisance by the industrial hy- 
giene chemist and the industrial 
hygiene engineer, and the control 
of these objectionable conditions by 
the industrial hygiene engineer and 
the plant engineering department. 


Industrial Hygiene and 
Plant Engineers 


Frequently an atmospheric health 
hazard from dust or other atmos- 
pheric contaminant is controlled by 
a means other than ventilation or 
air conditioning, and for this reason 
the heating, ventilating, and air 
conditioning engineer plays a much 
less important role in human engi- 
neering than do the industrial hy- 
giene engineer and plant engineer- 
ing personnel.—ALLEN D. BRANDT, 
Se.D., industrial hygiene engineer, 
Bethlehem Steel Co. 


HEAT RELEASE FIGURE FOR 
STOKER FIRING TOO HIGH? 


THE Epitor—I can find nothing 
which I would seriously criticise 
in Lloyd L. Connell’s paper, Stoker 
Industry Aids Smoke Abatement 
Work, published in the July HPAC. 
One should realize that awode rep- 
resents minimum requirements and 
not maximum requirements. I do 
not believe that any code of this 
character should be adopted by all 
communities. It can be adapted to 
conditions that exist in each com- 
munity. 

It is my belief that the heat re- 
lease figure as advocated by the 
Stoker Manufactures’ Association 
is too high.—-RAYMOND R. TUCKER, 
department of mechanical engineer- 
ing, Washington University; for- 
merly smoke commissioner of St. 
Louis. 





WHEN ENGINEERS gather to 
hear a paper or talk, there 
comes a time when the meeting 
is thrown “open for discussion.” 
We follow this custom in these 
columns, which provide an op- 
portunity to comment on ar- 
ticles published; discuss other 
topics of interest to heating, pip- 
ing, and air conditioning engi- 
neers and contractors; ask ques- 
tions: make suggestions, etc. 

















Using the Reverse Cycle 
for Heating, Conditioning 


By G. E. CLANCY 


T ueez ARE two definite sources of 
loss in compression refrigerating 
systems which prevent realization 
of the ideal performance ratio as 
stated by Carnot, and implied in 
the second law of thermodynamics 
for a temperature lift from one 
level to another. Here, temperature 
lift is to be regarded as that from 
the actual evaporator temperature 
to the actual condensing tempera- 
ture, and does not include losses in 
temperature level necessary for 
heat transference, either in the 
form of temperature gradients in 
walls of vessels and other inter- 
vening media, or from the tempera- 
ture rise or fall in heat carrying 
vehicles. 

These losses are not entirely un- 
avoidable, but they are of such a 
nature that it is unprofitable and 
impractical ‘to add the additional 
mechanical complexities necessary 
to eliminate them. Moreover, even 
with this accomplished, the appa- 
ratus for such recovery would prob- 
ably introduce additional mechani- 
cal losses which would, in the over- 
all effect, cancel the gain! 


Losses in Ideal Cycle 


These losses are due to: 


1) Isodynamic (constant total 
heat) expansion of the liquid to the 
evaporator from the condenser, in- 
stead of adiabatic expansion. If the 
expansion were adiabatic, and. if 
the work of expansion were all re- 
claimed and used to help the com- 
pressor, this loss would not occur. 
But apparatus for this purpose 
would be expensive, and not com- 
pletely efficient. Likewise, as the 
loss is comparatively small, such re- 
covery is seldom attempted except 
in the case of dense air machines 
where it is absolutely necessary. 

In general this effect becomes 
larger as the latent heat of vapor- 
ization of the refrigerant becomes 
lower. This effect is more exactly 
related to the ratio of latent heat 
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of vaporization to the specific heat 
of the liquid. 

2) Compression to temperatures 
higher than the equilibrium tem- 
perature of the vapor at the con- 
densing pressure. Recovery of this 
loss would call for heat extraction 
during the process of compression, 
instead of after compression. 

The second loss is usually more 
pronounced in a case where the re- 
frigerant has a high latent heat of 
vaporization. 

While the total of the two losses 
is not the same for all refrigerants, 
it does not vary greatly in the case 
of those in common use. But the 
ratio of the losses does vary quite 
widely. 

For any system with a given dis- 
placement, hence a constant volume 
and mass of vapor handled per unit 
of time (the condition of pressure 
and volume before compression not 
being changed by these effects), the 
first loss is largely a loss of refrig- 
erating capacity. The second loss, 
however, is all a loss of power with 
no theoretical change in capacity. 

It seems advisable to consider 
subcooling and superheating indi- 


Packaged heat pump unit 
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vidually before discussing a 
bination of the two effects, © 


’m- 
ich 


is a condition frequently met 
Subcooling 


There are several ways by hich 


subcooling may take place: (} 


There is always a temperature dif. 
ference between the cond: ising 
temperature and the condenser heat 
removing medium (usually water 
or air). If such were not the case. 


there would be no flow of heat 


Also, there must be a rise in tem. 
perature in the vehicle whic! car. 
ries the heat away. So it is possible 
to extract the comparatively smal! 
amount of heat to be removed ip 
subcooling with the condenser heat 
removing vehicle before it goes to 
the condenser, without raising its 
temperature enough to affect ma- 
terially the condensing tempera- 


ture. By this means the liquid tem- 
perature can be brought quite close 
to the temperature of the incoming 
vehicle. Or other supplies of the 
same vehicle may be obtained for 
this purpose. 

If, in the first instance, the 
amount of condensing vehicle is in- 
creased sufficiently so that there is 
no rise in condensing pressure, 
hence temperature; or if, in the sec- 
ond case, none of the flow of the 
vehicle is taken from the condenser 
circuit, the subcooling will consti- 
tute a gain in capacity without any 
thermodynamic losses attendant 
to it. 

This increase comprises an equal 
quantity gain. Herein all the heat 
being so extracted becomes evident 
in an equal increase in the amount 
of refrigeration per unit weight of 
liquid handled. Obviously if tle 
liquid were not subcooled, part of 
the refrigerating effect would have 
to be expended in doing this coolin 
of the liquid. True, the amount 0 
theoretical power regain-loss has 
also decreased, but we had no inten 
tion of reclaiming it. It would be 
wasted in either case. 

1) The amount of such gain is 
inversely proportional to the ratid 
of the latent heat of vaporization t 
the specific heat of the liquid 

2) If some cooling medium, suc 
as air or water which would other 
wise be wasted from the refrig 
erating process, is available, bu 
not in sufficient quantity for, ° 
usable in, the condenser, it migh! 
























phe! 
ent 
ne 
' ol 
will 
app! 
ings 
mad 
dow! 
Whe 
refr 
he | 
prati 
latio 
ance, 
be a 
liqui 
4) 
quan 
it do 
other 
bso1 
whic] 


ature 
a less 
ing 
ertai 
equi 
empe 
eavin 


Perfor 


Typ 


Heat a 
air de 





eat a 
delive 





The ; 
hotor ; 
Micien: 
eating 


In co: 










pplicat 


com! 








used for liquid subcooling. In 
his case the gain is the same as in 
ne preceding paragraph, but the 
imit is the temperature of the 
auxiliary vehicle, rather than that 
ich Hof the incoming condensing vehicle. 
1)— 8) If the liquid line runs for 
if. Bsome distance through an atmos- 
ng Ephere having a temperature differ- 
»at Ment from that of the liquid leaving 
‘er Bthe condenser (or water cooled sub- 
se, Bcooler located at the condenser), it 
at. will tend to acquire a temperature 
m- Mapproaching that of its surround- 
ar- ings. Here a correction must be 
ble Hmade for this effect, either up or 
all down, gain or loss. (Exception: 
in @Where the liquid line runs through 
at Brefrigerated space, in which case 
to the liquid is cooled by loss of refrig- 
its Ferating effect, so that in the calcu- 
1a- Flation of overall system perform- 
ra- Bance, the liquid temperature must 
m- Bbe assumed as being that of the 
se Miquid entering refrigerated space.) 
ng @ 4) All subcooling is a direct equal 
he quantity gain in capacity, provided 
‘or Mit does not give up its heat to the 
other portions of the cycle, thereby 
he Mebsorbing refrigerating effect, 
in- which would otherwise be useful. 





Superheating 


ec- | The refrigerated space, or pro- 
he duct, is always at a higher temper- 
ture than the evaporator, and to 
lesser extent so is the refrigerat- 
ny ng vehicle. Also in some cases 
rtain parts of the system may 
quire refrigeration at a higher 
mperature level, so that the vapor 
saving the evaporator may acquire 
more heat (superheat) and thus 















THE HEAT PUMP, or reverse cycle refrigeration, for heating build- 
ings in winter—the same equipment being used for cooling in 
summer—is attracting renewed interest at the present time. Re- 
search studies on sources of heat for the cycle and other design 
details are being made, and lines of packaged heat pump equip- 
ment have been developed. In the April HPAC, Mr. Clancy, engi- 
neer with Drayer-Hanson, Inc., discussed the fundamentals of the 
scheme, and in June he considered heat sources. This month, he 
writes on effects of subcooling and superheating in refrigeration. 





produce a greater refrigerating ef- 
fect per unit weight of refrigerant 
circulated. This gain is not, how- 
ever, an outright gain in equal 
quantity, unless it avoids losses of 
heat in transit to the compressor 
(such as an uninsulated section line 
of some length). 

Generally, superheating has a 
tendency to reduce the capacity for 
a given net displacement when the 
latent heat value is large, such as 
in the case with ammonia, and to 
increase the capacity for a given 
net displacement, when the latent 
heat value is comparatively small, 
as is the case when “Freon 12” is 
used. 

If the two effects are combined 
and interrelated by the use of a heat 
exchanger, we may conclude from 
a theoretical standpoint that: 

1) A slight gain may be made 
in capacity when such refrigerants 
as “Freon 12” are used. 

2) Heat exchangers may help 
avoid loss of refrigeration by the 
suction vapor in transit. 

3) There is no thermodynamic 


ormance Factors Which Can Oe Shetaes Practically with Well Designed 
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Type Entering tor ctor 
Temperature Without Including Btu. 
ater Fan or Fan or per Kw 
or Air Pump Power Pump Power Input 

Heat absorption from outside 

air delivery direct to air.... 30° 4.3 3.5 12,000 
40 4.4* 3.6* 12,300*° 
50 4.5° 3.8* 13,000° 

: 60 4.7° 4.0* 13,700* 

heat absorption from water 

_ fy delivery direct to air........ 40 5.2 4.77 16.400 
1 50 6.56 5.86 20,000 

60 7.01 6. 21,200 








atic 
1 (} 







tor and drive efficiency. Pumpi 
ing make up air with it. 


The above figures are based on 70 per cent compressor efficiency and 80 per cent 
is based on 50 ft total head with “‘wire to water 
ciency of 50 per cent. All include allowance for subcooling of liquid refrigerant by 


uch. Comparing performance with combustion heating, it should be noted that the heat 









" om over 70 per cent efficient. 


, the ormance wo 





plication as herein stated is complete, essentially 100 per cent, whereas the application 
combustion heating (esrecially where a large excess of combustion air is usd) is 


Power for circulation of conditioned air has not been included. It would be necessary 

almost any modern plant. However, the cost of power for the air circulating fan 
ould ~ greater with a combustion heating system because of less advantageous 
: es. 


*These ce factors are based on a system designed to balance the operation 
30 F minimum temperature balance for which the system is designed is 
uld somewhat greater. 
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gain to be realized from superheat- 
ing, and it is a loss in the case of 
such refrigerants as ammonia. 

4) The major determining factor 
is the ratio of specific heat of the 
vapor to the latent heat and the 
absolute temperature in the case of 
superheating. 

5) The gain which is possible for 
any specified number of degrees of 
subcooling is inversely proportional 
to the ratio of latent heat of the 
vapor to specific heat of the liquid, 
the gain being about twice as large 
for “Freon 12” as for ammonia 
under the same conditions. 

6) Any subcooling which can be 
effected without absorbing refriger- 
ating effect that would otherwise 
be used, or which absorbs refriger- 
ating effect which would otherwise 
be lost or wasted, is a very desirable 
gain made without expenditure of 
power or increase in the size of the 
compressor. 


Effect on the Equipment 


So far we have considered only 
the heat gains and losses without 
considering the actual mechanical 
equipment that handles the refrig- 
erant. 

Subcooling has very little effect 
on the operation of various parts of 
the plant except: 

1) It may give smoother expan- 
sion valve operation and will 
slightly increase the expansion 
valve capacity. 

2) There may be some effect on 
the evaporator due to a smaller 
amount of flash gas. 

In the case of superheating it 
isn’t quite so simple: 

1) Suction gas which seems dry 
saturated is not in all cases actually 
dry. There may be some small 
amount of liquid carried along, 
either in the form of fog, or in 
slugs too small to cause apparent 
trouble (knocking) in the compres- 





sor. A little superheating is a good 
precaution against this. 

2) Even though the vapor were 
to reach the compressor in a dry 
saturated state, the cold gas may 
increase somewhat in volume by 
contact with comparatively warm 


cylinder walls, valves, manifolds, 
etc. 
3) Lubrication may be better 


with higher temperature suction 
vapor. This is especially true in the 
case of low temperature systems. 

4) A considerable amount of 
superheat will often raise the dis- 
charge temperatures to an undesir- 
ably high level, which in turn will 
cause valve warpage, carbon forma- 
tion on valves, lubricating troubles, 
and noncondensable gas formation. 
This is especially true in ammonia 
systems. 

If superheating is desired, it can 
(in most cases) be better and more 
economically accomplished by some 
superheating device built for 
that purpose, than by starving the 
evaporator—which is built for 
evaporating and not gas warming. 

A heat exchanger is not a cure- 
all for plant ills, and it cannot be 
given a rating of “so many per 
cent increase” in plant capacity. 
Such evaluations must be calculated 
in each individual case. 

Intelligent study of these effects, 
and the inclusion of suitable select- 
ed equipment in the plant layout, 
based on the studies, can do much 
to increase plant performance, effi- 
ciency, and user satisfaction. 


Proper Condensate Elimination Is 
Vital to Unit Heater Performance 


A MAJOR source of corrosion 
within a unit heater is the incom- 
plete evacuation of condensate. Air, 
upon coming in contact with con- 
densate remaining in a unit heater, 
forms carbon dioxide and corrosion 
is promoted. 

This situation is often found in 
installations where high pressure 
steam is employed and where con- 
densate must be lifted to return 
lines above the unit. During nor- 
mal operating periods, high steam 
pressure makes possible the rapid 
and complete removal of condensate 
since this pressure is sufficient to 
lift the condensate to return lines. 
However, when the pressure is de- 
creased or shut down entirely, the 
last volume of condensate will not 
be lifted to the return but will re- 
main in the return branch adja- 
cent to the unit and—unless pre- 
cautions are taken—will seek its 
own level within the unit. 

One method of combating this 
situation is by applying the princi- 
ple that water seeks its own level. 
For this reason ample space should 
be allowed for the last volume of 
condensate in the return branch 
below the unit itself. This prevents 
the last volume of condensate from 
backing up into the unit and caus- 
ing corrosion in the return header 









































It may be necessary as a further safe. 
ty measure in some installations ty 


install a check valve in the retunfiyyo 


or lower portions of the condense 
tubes. 

A steam trap having the prope 
capacity and kept in good operating 
condition performs one of its pri 
mary functions in preventing th 
return of condensate. As a further 
safety measure, it may be necessar 
in certain installations of this typ 
to install a check valve in th 
turn branch. — ROBERT V. WILL 
IAMS, Modine Mfg. Co. 





WAA OFFERS SURPLUS 
VALVES AND FITTINGS 


Surplus valves and pipe fittings, 
which originally cost the govern- 
ment upwards of 100 million dol- 
lars, are offered to all classes of 
purchasers, including priority 
claimants, in a new national sales 
program, the War Assets Adminis- 
tration announced August 2. 

The inventory includes commer- 
cial, industrial, Navy, Maritime, 
and other special types of valves 
and pipe fittings. The Navy types 
include many items that are adapt- 
able to industrial and commercial 
piping applications. 

The standard commercial items, 
approximating one-third of the 
total inventory, will be sold at 
fixed prices based on jobbers’ cur- 


rent net cost less 40 per cent dis- 
count, f.o.b. location, according 
to the announcement. The bal- 
ance, or special types, will be of- 
fered on a sealed bid basis. 

The valves, made of steel, bronze 
and cast iron, include a full range 
of pressure ratings. Gates, globes, 
and checks are represented in all 
categories. 

The fittings, of steel welding, 
cast steel, malleable iron, bronze 
and cast iron, come in all pressure 
ratings from 100 to 3000 Ib. 

Lot sizes wi!! be established in 
order to attract the greatest num- 
ber of potential buyers. 

All sales will be conducted by 
WAA’s 33 regional offices, and 
prospective purchasers are in- 
vited to inspect the inventories. 
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YORK CORP. PRODUCTION 
“AT HIGHEST RATE” 


In anticipation of more stadé 
conditions in the near future, a 
with a heavy backlog of unfilled o 
ders, the York Corp. has increased 
the number of its production em 
ployees by 31 per cent over a yea 
ago, according to S. E. Lauer, pre 
ident, in the corporation’s nin 
month stockholder report. This! 
the highest rate of employment ! 
the company history and productie# 
is at its highest rate, including t 
war period. 

A large part of production, how 
ever, is going into work in proces 
resulting in products and syster 
in various stages of completion, 
large portion lacking only a { 
short items before shipment. 
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Use Tank or Tankless 


Type of Water Heater? 


A., a reader of Heating, Pip- 
& Air Conditioning, asked this 
sstion in our July issue: 
“I have been told that in hard 
er areas there is more likelihood 
f encountering trouble with a 
less type of water heater than 
eis with a tank type. It doesn’t 
eem to me that there should be any 
particular difference between the 
wo types on account of water hard- 
ess, but I'd be interested in learn- 
ing of any experience on this point 
pr having comments from other 
eaders of HPAC giving their 
ideas.” 
The following answers to R. A.’s 
question have been received for pub- 
ication : 


COILS LIME UP 


NA TANKLESS coil, water is heated 
lose to the boiling temperature, 
sometimes over long periods of 
ime, and when it contains consid- 
erable quantities of lime and min- 
rals, these build up on the inner 
surface of the copper tubing in a 
state of marble hardness. 

In a tank heating coil this does 
not take place as easily, since the 
water therein really never has a 
hance to boil out the substances. 
However, in cases where there is 
a large coil heating a small tank, 
such a coil also will lime up. 

Direct fired cast iron, and even 
teel hot water heaters are also 
subject to damage where there is 
such really “hard” water. A heavy 
bating builds up within, diminish- 
ing heat transfer, whereupon the 
asting will overheat, burn away, 
and split. 

There have been tankless coils 
made of a construction where short 
parallel copper tubes are set into 
sheets that are accessible to a clean- 
ng tool. If these tubes are scraped 
lean at regular intervals before a 


heavy crust can form, the coil may 
be maintained at it’s original use- 
fulness for a long time. Such coils, 
of course, are intended for larger 
installations only, such as apart- 
ment buildings, where there is a 
regular attendant taking care of 
them. 

In order to illustrate what “hard” 
water may do, I'd like to mention a 
job we had to do with some 10 years 
ago. This was a 3000 gal hot water 
storage tank heated with a sub- 
merged coil to which steam was 
supplied during the winter from 
one of the house heating boilers and 
in the summer from a separate 
steam boiler. 

Hot water delivery abruptly 
ceased. On pulling out the coil, 


ASKS FOR FIGURES ON 


SNOW MELTING COILS 





Vw ARE invited to submit an an- 
swer to the following question from 
P. G. about snow melting coils for 
publication in these pages. Suitable 
answers will be paid for at regular 
rates, with additional payment for 
sketches. You are invited, too, to 
send us a question about heating, 
piping, or air conditioning for pub- 
lication here. 

“In a recent article, it was men- 
tioned that it was the usual practice 
to design radiant heating coils for 
snow melting for a snowfall of 1 
in. per hr. I should like to know 
how many Btu per hr is equivalent 
to 1 in. per hr of snow, whether 
these rates are different for differ- 
ent parts of the U. S. (and where 
data on this point are available), 
and what efficiency is assumed in 
transforming inches per hour of 
snow to coal consumption.”—P. G. 
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which was made of 140 ft of 1% 
brass pipe, some slight incrusta- 
tion was found at its outside which 
could not possibly have made a dif- 
ference. But when the coil was 
cut apart, there was another story. 
It was completely clogged inside 
with a white, stonelike substance 
The explanation: Joints in the coil 
had leaked slightly and the city 
main pressure had introduced water 
from the tank into the coil. This 
water had been boiled and evap- 
orated by the steam in the coil, 
boiling out the minerals and de- 
positing same inside the pipe walls. 

It would appear that the critical 
point is reached when such water 
begins to boil.—W. O. 


THEORETICALLY NO 
DIFFERENCE 


THEORETICALLY there should be no 
difference between a storage or 
tankless type water heater. The 
storage type might not appear to 
lime up as quickly as the tankless 
type due to a smaller heating ca- 
pacity and more area exposed to 
the water for lime deposit.—R. 
H. A. 


A MATTER OF OPERATION 


WE PRESUME this question is in- 
tended to mean any heater of the 
instantaneous type which would not 
have any real storage capacity, and 
we will consider it from that angle. 
We mention this because the word 
“tankless” has been applied to a 
certain type of instantaneous water 
heater installed under the water 
line of a boiler rather than for op- 
eration with steam. 

It is probably true that in the 
presence of hard water it is possible 
to encounter more trouble if the 
scale is thrown down inside of the 
tube rather than outside of the 
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tube. Our own impression, however, 
is that difficulties from scale forma- 
tion are related less to the matter 
of type of heater than to a question 
of indifferent or careful operation. 
A great deal of scale formation can 
be avoided by proper automatic 
control of the water temperature, 
and in some cases by avoiding the 
use of steam at high temperatures 
when a lower pressure steam might 
just as readily be employed.—E. 
A. H. 


PROBABLY RIGHT 


R. A. IS PROBABLY right in saying 
that in hard water areas, more 
trouble is experienced with a tank- 
less heater than with a tank heat- 
ing type. 


PRACTICAL POINTER 





Simple Attachment for Cutting Pipe 


I: TAKES an experienced operator 
with a steady hand to make a 
good square cut on pipe. He must 
follow the line of cut around the 
pipe, maintain the proper speed, 
and keep the nozzle at the correct 
distance from the work. With the 
attachment illustrated here, he 
has only to control the speed. The 
device guides the blowpipe in a 
true line; the nozzle is kept at 
constant distance from the work. 


The base of the guide is a pipe 
flange that slips easily over the 
size of pipe to be cut. If the flange 
is too loose, steel shims can be 
welded to the inside at three equi- 
distant points. A boss welded to 
the flange has a setscrew to pre- 
vent the flange from slipping on 
the pipe. A collar cut from a 
piece of sheet steel is slipped on 
the pipe flange. The collar should 
fit so that it can be rotated around 
the flange without binding and 
yet not be too loose. Pins welded 
to the pipe flange prevent the col- 
lar from coming off. A blowpipe 
holder is made by bending a scrap 
piece of the sheet steel around the 
blowpipe like a clamp and bolting 
it to the wide part of the collar. 


In operation, the guide is placed 
on the pipe to be cut. The pipe 
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This is because during a “no 
draw” period the water in a tank- 
less heater coil gets almost as hot 
as the boiler water itself, and this 
with 5 lb of steam pressure on a 
boiler means approximately 227 F 
temperature. Of course, precipita- 
tion begins in most hard water at 
140 F on up. In the storage type of 
heater there is less chance of these 
extremely high temperatures being 
experienced.—R. E. M. 


LIME INSIDE TUBES 
WE ASSUME R. A.’s reference to a 
tankless water heater is to the type 
where coils are immersed inside a 
steam boiler below the water line. 
This being the case, and with the 
domestic water necessarily flowing 


flange stays in one position, and 
the rest of the attachment is ro- 
tated around it. 

A device of this kind works best 
when used only on one size of pipe. 


through the tubes, hard wat 
lime up the inside of the 
making the orifice progres 
smaller and restricting the 
When the tubes have to be c! 
which is rather frequently, 
necessary to shut down the 

When a steam or submerge 
er water coil is inside a s 
tank, the domestic or hard w 
on the outside of the coils 


chief precipitation in this case js 


on the sides and upper secti 
the tank, where the water i 
test. If the outside of the coil 
to be cleaned, it is a simple n 
to do so by going in throug 
manhole. There need be no 
ting down of the steam boil 
ing this operation.—H. I. M 


It is particularly useful t 


small shop that has infrequent 
casion to cut pipe of one sp« 
size, or that has a quantity of 


to make all at once. 


This pipe-cutting attachment was made from a 
discarded pipe flange and a piece of sheet steel courtesy | 
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Selecting Roof Ventilators 


C. R. Gelert Stresses Importance of Ratings, 
Describes Calculations for Typical Example 


DESIGN conditions for the particu- 
lar locality and ratings of the 
equipment to be used must be 
known accurately for satisfaction 
with natural draft roof ventilation. 
says Mr. Gelert, of the C. R. Gel- 
ert Co., here. He concludes by 
giving details of the selection of 
ventilators for a 35,684 sq ft area. 


T vere are essentially two meth- 
ods by which ventilation can be ac- 
complished—forced and _ gravity. 
Let us consider ventilation by 
means of natural draft ventilators 
in this article, and ascertain how to 
get it—and to be sure that we get 


® the ventilation we need. That means 


that the design conditions which 
were stated are the conditions en- 
countered; that the calculations are 
accurate and in accordance with the 
best accepted practice; that the 
equipment selected was installed 
properly; and, last but not least, 
that the equipment will perform the 
task to which it is put. 


“Design Conditions” 


“Design conditions” is a term 
well known to ventilation engineers. 
It simply states a certain set of av- 
erage conditions which will be en- 
countered, some favorable and some 
unfavorable to the ventilation con- 
templated. The factors involved in- 
clude the temperature differential 
between inside and outside; the 
stack effect at a given height from 
intake to outlet; the resistance to 
the movement of air; the effect of 
xterior winds; and the number of 
air changes desired. 

Since we are considering only 
atural draft ventilators of the 
roof type (in which nature plays an 
important part) in this article, it is 

ntial to specify the true natural 
onditions encountered. The weather 
bureau will give you the average 
conditions in your community. For 
xample, in the Los Angeles area, 

® are varying conditions in dif- 
erent sections of the city. Near 
me Ocean, winds averaging 8 to 10 
mph prevail, while in the heart of 


the downtown section, an actual 
average of 6 mph exists. Then 
again, in the Burbank area, winds 
average 7 to 8 mph, while at Pasa- 
dena they have diminished to less 
than 5 mph. All this exists within 
a radius of less than 15 miles. 


You simply cannot have success- 
ful gravity ventilation without giv- 
ing careful attention to the natural 
conditions which surround you. The 
accurate weather conditions should 
be incorporated into the design con- 
ditions of the specifications. Fur- 
thermore, be sure to ascertain that 
a negative pressure does not exist 
in the space in which gravity ven- 
tilation is planned. Otherwise nat- 
ura] draft ventilation will not work. 
The calculations for ventilation 
problems are not excessive, but the 
principles must be thoroughly un- 
derstood. 


The selection of roof ventilator 
equipment is obviously an impor- 
tant part of the problem. What can 
the owner or his engineer do to as- 
sure getting the expected capaci- 
ties? I believe that the answer is 
in certified tests of ventilators made 
by disinterested and reputable lab- 
oratories, and there are many such 
institutions; perhaps the American 
Society of Heating and Ventilating 
Engineers could set up a standard 
test specification regarding sizes 
and proportions of ventilators to 
assure uniform comparisons. 


The tests, preferably in wind tun- 
nels, should be so conducted that 
the readings will show averages re- 
gardless of wind direction. The 
latter point is important. Winds 
have a peculiar habit of shifting 
from one direction to another— 
frequently. 

The existence of discrepancies 
between published catalog ratings 
and those which were certified on 
the same equipment stresses the 
importance of certified ratings. 
Such ratings should, in the author's 
opinion, be based upon wind direc- 
tions from 60 deg below horizontal 
to 90 deg vertical angles. 


An Installation Described 


Let us consider an actual in- 
stallation and show how the venti- 
lation computations were made. 

The first step was to ascertain 
the proper design conditions which 
prevailed in the particular area in 
which the plant was located. Con- 
servatism was followed throughout 
the computations, and therefore a 
10 F temperature differential be- 
tween inside and outside tempera- 
tures was selected. The net stack 
effect from the elevation at which 
the air entered the plant and the 
roof level showed a difference of 
10 ft. 


Investigation at the local weather 
bureau office brought out that the 
average wind velocity in the plant 
area was 5.4 mph. We therefore 
used a 5 mph wind as the basis to 
compute wind induction capacities. 
Inasmuch as the roof was flat, with 
a three-ply felt composition and 
gravel surface, it was decided to 
specify six changes of air per hour, 





Table /-Air changes per hour with gravity ventilation 
recommetded by the adthor 
Changes per Hour 
Restaurants ard Hotel Kitchens .. 2... 2-22. oe oe ce ee ees 30 
I OI oo oe ol oe. ceca 20-30 
Oftice and Home (Oepending on Density of Occupancy)....... 6-/2 
Factories (Where no Process Heating Equipment).......... ., 6-12 4 
Might Cooling by Attic Ventilation (Catlevlate Cubic 
: Contents of Artic and Rooms Below)..................- 6-/2 
Garages and Fevair SPOPS ........-. Bis bab haat ek aos ss Cath 4-/0 
Theaters, Churches, Lodges, Assembly Halls .........-...-. 20-30 
Pe RN aS cies. b orca RAS Sk Cis s bp’ SOC ulcins ws gues m2, 
Small Power Stations and Substations ........---+----++-++ 30 
MIN oo Si thes 2 chet oa PGRN IS MR Las peeks eva pna dyes tine 20-30 
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which is an air change every 10 


min. No heat generating equip- 
ment of any kind was in the space, 
and fluorescent lighting was used 
throughout. 

The building consists essentially 
of two rectangles, excluding the 
toilet areas. One of these rectangles 
measures 118 ft x 194 ft, and the 
other one 78 ft x 164 ft, giving a 
total area of 35,684 sq ft. In order 
to obtain the cubic content of the 
building, we multiply this by the 
height, which is 12.5 ft. Having 
decided that six changes per hour 
were desired, the product of the 
two former numbers was multiplied 
by six and then divided by 60 (to 
reduce to minutes) to obtain the 
cfm, as follows: 


35,684 x 12.5 x 6 


60 


Thus, we find that this building, 
exclusive of the toilets and rest- 
rooms, has a total load of 44,605 
cfm. In order to obtain an equal 
distribution or condition through- 
out the entire building, ventilators 
were placed on 20 ft centers longi- 
tudinally and 38 ft centers laterally. 
When we count the number of loca- 
tions, we find that there are 46 in 
the factory area. Therefore, in or- 
der to ascertain the cfm of air 
which each ventilator must exhaust, 
we divide 44,605 by 46, which 
shows that 969.6 cfm must be ex- 
hausted by each ventilator under 
the specified design conditions. 

Referring to the tables published 
by the manufacturer of the venti- 
lators we are using, we find that a 
10 F temperature difference at a 
10 ft stack height will exhaust air 
at a velocity of 108 fpm. We find, 


= 44,605 cfia 








from the manufacturer’s certified 
tests, that his ventilator will ex- 
haust air at the rate of 225 fpm 
velocity, when a 5 mph wind (de- 
sign) exists. 

Next we find, adding these two, 
that we have 333 fpm velocity for 
exhausting air under the design 
conditions. In order to ascertain 
the net throat area or size of ven- 
tilator required, we divide the cfm 
per ventilator by the velocity: 969.6 
— 333—2.91 sq ft. This shows 
that a ventilator with a net throat 
area of 2.91 sq ft is required to ex- 
haust approximately 970 cfm. 

Referring again to the manufac- 
turer’s tables, a 22 in. ventilator 
has a net throat area of 2.64 sq ft, 
while a 24 in. diameter ventilator 
has a net throat area of 3.14 sq ft. 
Inasmuch as the 22 in. ventilator is 
too small, and the 24 in. is slightly 
larger than needed, the 24 in. size 
was recommended for the factory 
space. 


Ventilating the Toilet Rooms 


The only spaces that have not 
been calculated are the two rest- 
rooms and toilets. In order to elim- 
inate any possibility of odors trav- 
eling from the toilet rooms to the 
working space, a change of design 
conditions was made in this in- 
stance. It was decided to specify 12 
changes of air per hour instead of 
the six used for the plant proper. 
By making this change, naturally 
the size of the ventilators would be 
increased, and the tendency of air 
would be to move toward these 
larger ventilators rather than away 
from them. 

The dimensions of the restrooms 
and toilets for men and women are 


24 ftx 20 ft, with a ceiling h: igh 
of 12.5 ft. Computing: 
2 x 24’ x 20’ x 12.5’ x 12 


60 
= 2400 cfm total load 


It was decided to place one vep. 
tilator on each toilet and each 
room. Therefore, we divide 24 
by four and obtain 600 cfm per ven. 
tilator. Dividing 600 by 333 fpn 
velocity, we find that these \ enti. 
lators should have a net area o 
1.80 sq ft. 

Inasmuch as the 18 in. diameter 
ventilator has a net throat area , 
1.77 sq ft, from the manufacturer's 
literature, and thus is only 0.03 
ft undersize, this size would have 
sufficed. However, for uniformity 
reasons, it was decided to instal! 
24 in. ventilators. The locations are 
not in the center of the rooms, due 
to the fact that partitions support- 
ing plumbing fixtures interfere. 





@o 


st. 


for quperienes had elapsed, a check. 
back was made on this installatio: 
It was learned that at no time had 
a high temperature buildup ce. 
curred, and no complaints had bee: 
received from the employees re. 
garding the functioning of the 
ventilators. 

Scientific calculations based upor 
heat gain and Btu dissipation ar 
too complicated, and resolve int 
specifying the number of air 
changes per hour. From the abov 
simplified method of calculatior 
good results are only contingent or 
designating the correct number of 
air changes per hour. The figures 
received from the employees re 
garding the functioning of the 
ventilators. 


The 46 ventilators for the factory area are spotted on 20 ft centers one way and 38 ft centers 


the other way. 


In addition, there are four ventilators for the toilet and restroom area. 
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Comparative ENGINEERING DATA on 
REFRIGERANTS Given in New TABLES 


N DECIDING which refrigerant to 
se under a specific set of condi- 
ons, tables are needed which give 
gineering data such as weight 
d volume of refrigerant to be cir- 
lated per ton, and horsepower and 
pacity. Such tables, in addition to 
he basic data on thermodynamic 
operties, are of value in showing 
a glance just which refrigerant 
ould be desirable under a given 
et of circumstances. 
For this reason various sets of 
bles* have been prepared for 
Freon”-11, -12, -21, -22, and -113, 
monia, methyl chloride, and wa- 
pr vapor. These tables enable the 
er to make rapid comparisons 
the important basic data needed 


*See HPAC, June 1944, pp. 337-338, July 


4, p. 409, August 1944, pp. 478-480, 
tober 1944; pp. 593-594, May 1945, pp. 
§-258, December 1945, pp. 616-618, March 


46, pp. 91-93, and May 1946, pp. 83-85. 





in deciding whether a refrigerant 
is suitable for a given set of 
circumstances. Temperatures are 
shown in degrees Fahrenheit. 
The tables are easy to use. The 
temperature of the liquid ahead of 
the expansion valve is equal to 
the condensing temperature if no 
subcooling takes place. However, a 
small amount of subcooling usually 


“Freon-12"—Theoretical capacity of refrigerating 


(Saturated vapor leaving evaporator) 


takes place in most condensers. It 
is reasonably safe to figure that the 
temperature of the liquid ahead of 
the expansion valve will be about 
5 F lower than the actual condens- 
ing temperature. The actual con- 
densing temperature corresponding 
to any given head pressure can, 
of course, be found in the tables 
for saturated liquid. 


compressors 


Tons per cu ft per min of vapor compressed 


Bvap 
Teap 60 65 70 75 
-20 0.110 0.107 0.105 0.103 
-18 «115 -113 -110 -108 
-16 -121 -118 116 -113 
“14 126 -124 «121 -118 
-12 +132 ~130 127 124 
-10 0.139 0.136 0.133 0.130 
- 6 -145 ~142 -139 -13%6 
-6 +152 148 -145 -142 
-~& -158 +155 -152 -149 
-2 -165 -162 -159 -155 
c) 0.173 0.169 0.166 0.162 
2 -181 -177 -173 -169 
‘ 189 185 -181 177 
6 +197 -193 -189 -185 
8 -205 -201 -197 +193 
10 0.214 0.209 0.205 0.201 
12 +223 -219 214 -209 
14 -233 228 223 -218 
16 +242 -238 233 -228 
18 252 248 242 237 
20 0.263 0.257 0,253 0.247 
22 -274 - 268 +262 257 
2k 285 -279 273 - 268 
26 -296 -290 285 -279 
28 -308 -301 2295 -289 
30 0.319 0.313 0.307 0.301 
32 -332 2325 319 313 
34 345 338 -331 -324 
36 358 351 2 Bah +337 
38 -372 - 365 358 +350 
40 0. 386 0.379 0.372 0.364 
Le -400 392 - 385 377 
44 415 «407 398 391 
46 429 422 415 405 
48 446 439 ~429 +420 
50 0.463 0.455 O.444 0.437 
52 -478 ~469 -461 «452 
54 7495 485 476 -467 
56 -513 503 493 483 
58 532 521 +513 - 500 


Temperature of liquid ahead of expansion valve 


80 85 90 95 100 105 110 115 120 125 
0.100 0.0978 0.0953 0.0928 0.0904 0.0879 0.0853 0.0828 0.0802 0.0776 
105 -103 -100 -0975 -0948 +0923 -0896 0870 -0842 0817 
-110 -108 105 +102 -099% - 0966 -0941 -O912 - 0884 -0858 
115 113 -110 -107 -104 -101 -0986 -0957 -0928 0899 
-121 -118 115 -112 -109 -106 +103 +100 -0O974% 0943 
0.127 0.124 0.121 0.118 0.115 0.112 0.108 0.105 0.102 0.0989 
+133 130 +126 123 120 117 -1l4 +110 107 104 
139 ~136 132 129 126 -122 «119 115 112 109 
«145 1&2 138 135 -132 -128 -124 -121 -117 lls 
+152 -148 145 -141 138 ld +130 126 123 119 
0.159 0.155 0.151 0.147 0.164 0.140 0.136 0.132 0.128 0.125 
- 166 -162 -158 -154 150 -146 +142 -138 1M 130 
-173 169 165 -161 -157 .153 149 145 +140 136 
181 -176 ~172 -168 164 159 155 151 147 142 
-189 -184 -180 175 -171 - 166 -162 -157 153 149 
0.196 0.192 0.187 0.183 0.178 0.174% 0.169 0.164 0.160 0.155 
205 +200 196 -190 186 181 177 -172 +167 -lé 
-213 209 204 199 194 189 184 -179 174 .169 
223 -218 213 -207 202 -197 192 -187 182 177 
.233 227 ~222 .216 211 - 206 - 200 «195 -190 - 184 
0.242 0.236 0.231 0.225 0.220 0.214 0.209 0.203 0.198 0.192 
2252 -246 24] 235 229 ~223 .218 212 206 200 
~ 262 256 251 ~2bh 239 -233 -227 -220 215 -208 
272 -266 -260 256 248 +ehe ~236 +229 +224 17 
-283 2277 -270 - 264 258 252 +245 239 233 ee 
0.295 0.288 0.282 0.275 0.269 0.262 0.255 0.2469 0.242 0.23 
+ 306 -299 -293 . 286 279 272 -265 258 -251 244 
317 311 . 304 297 290 82 276 269 262 254 
- 330 - 323 +316 309 - 301 29% - 287 279 272 265 
» 342 ~336 328 321 - 313 306 298 -291 282 -275 
0.357 0.348 0.341 0.332 0.326 0.316 0.310 0, 302 0.293 0.286 
+369 - 361 + 353 -345 - 338 +32 322 2213 . 305 297 
- 383 +375 - 368 358 - 350 341 333 325 -316 . 308 
398 2389 - 380 372 364 355 346 +337 329 ng 
-412 -403 395 +385 +377 - 368 358 «350 341 331 
oO. 0.418 0.410 0.400 0.391 0.382 0.372 0. 362 0.353 0.344 
eee | oo ob2h4 413 405 +395 - 386 - 376 - 366 -357 
459 448 439 429 «420 -410 -400 - 389 - 380 369 
474 +465 455 bbe +435 +426 415 405 + 39% - 383 
-493 48) «472 461 +450 441 429 -418 . 408 . 397 
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“Freon-12”—Volume of refrigerant to be compressed 


(Saturated vapor leaving evaporator) 


Cu ft per min per ton of refrigerating capacity 
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“Freon-12”—Weight of refrigerant to be circulated 


(Saturated vapor leaving evaporator) 
Lb per min per ton of refrigerating capacity 


Temperature of liquid ahead of expansion valve 
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“Freon-12"—Theoretical horsepower per cu ft per min of vapor compressed 


70 


Condensing temperature 
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“Freon-12”—Theoretical horsepower of refrigerating compressors 
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(Saturated vapor entering compressor) 


Horsepower per ton 


Condensing temperature 
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SAM LEWIS’ PAGE 






I HE reasons for’ ventilating 
kitchens are principally to remove 
excess heat and to prevent escape 


into the building of unpleasant 
odors. Despite well insulated heat 
sources, kitchens often are too 
warm for the comfort of the em- 
ployees. Range and bake ovens do 
get warm. Some foods are boiled, 
and dishes have to be washed and 
scalded, so that steam enters the 
air and induces high relative hu- 
midity. 

The high relative humidity influ- 
ences comfort very materially, since 
air that is already nearly saturated 
with moisture cannot evaporate 
perspiration from the skin, and 
such evaporation of water from the 
body is nature’s most important 
means for cooling the too warm peo- 
ple in a kitchen. 


Bilge Water Aroma 


Some public kitchens have a bilge 
water aroma unmistakable to the 
initiated, and certainly unpleasant 
and definitely not desirable for dis- 
semination into the dining room. 
If the clean odor of baking pastry, 
broiling beefsteak—even that of 
cooking onions—could be filtered 
out from the sour, depressing odor 
of partly clogged floor drains, cock- 
roach havens, rotting vegetables, 
rat’s nests and the like, perhaps we 
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“It is intelligent ventilating pr, 


tice to corral the heat or odors 


close as practical to their sourel® 


Practical Pointers o 
KITCHEN VENTILATION: 


would appreciate better the adver- 
tising value of a kitchen. 

We can install fans and ducts and 
can to some extent discourage 
kitchen smells from leaking out of 
kitchens, but the fans may not al- 
ways operate, and even if they do 
operate they cannot replace good 
housekeeping and thorough clean- 
ing. The good housekeeping and 
thorough cleaning are of course 
aided greatly if there are no dark, 
inaccessible corners, and if the 
kitchen equipment is cleanable. 

One sees a modern surgical op- 
eration in a hospital. The surgeons 
and nurses all wear mouth and nose 
masks. Often in warm weather a 
special nurse continually swabs the 
perspiration from the surgeon’s 
face, so that risk of contamination 
may be reduced. Certain bodily 
fluids are said to be not only sterile 
but also antiseptic. Such claims 
are not made for perspiration. Thus 
we design elaborate ventilating and 
cooling systems for hospital operat- 
ing rooms, among other reasons, to 


reduce danger of wound contami 
tion by dripping perspiration 

Anyone who ever visited a bu 
public kitchen has observed 1 
very heavy perspiration on 
bodies of the employees due to th 
high relative humidity and inte 
radiant heat. 

It is observed that a man will & 
dure air movement toward his {« 
at speeds and temperatures t™ 
when coming toward his back ¥ 
“frighten” him if not actually ca 
illness. A person working over 
hot stove, above which there is 
conventional canopy, usually me 
face the stove. The air to rep 
that removed through the cand 
then would travel against the » 
of the person and if this air sp 
is too rapid or too much cooler th 
the person’s body, he will be ! 
comfortable and may go to bed 
lame back and neck muscles. | 
may even acquire a common cold 


Replacement Air 


It is intelligent ventilating p 
tice to corral the heat or odors 
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ors 


ose as practical to their source. 
his suggests therefore, that air 
xhaust outlets from’ kitchens 
hould be close to ranges, ovens, 
team tables, dishwashers, and the 
ike. There must be removed from 
he apparatuses a considerable vol- 
me of air. This air must be re- 
placed with normally comfortable 
ir that originally must have come 
rom outdoors. If no provisions are 
ade for conditioning the tempera- 
ure of this replacement air, ac- 
eptable kitchen conditions can be 
pected only during those parts of 
he day and during those relatively 


urceiitew days of the year when the out- 


side air is slightly cooler than the 
sir temperature desired in the 
itchen. If the outside air is warm- 
r than the air temperature desired 
n the kitchen, the kitchen assured- 
y will become still warmer, no mat- 
er how much power is expended in 
pumping air through the kitchen. 
If no provision is made for re- 
oving, from the replacement air, 
he cinders and soot, bird feathers, 
nd other debris prevalent in the 
ir of cities, the appearance of such 
lebris can be expected in the food. 
Research has not established how 
nany of the unexplained epidemics 
re due to sweat in the food depos- 
ted there inadvertently by the too- 
warm cook, but there are possibili- 
ies of this being a cause of them. 
For many of these reasons, me- 
hanical ventilation of public 
itchens is a legal requirement in 
many cities. The Chicago ventila- 
ion code, for example, requires 
hat there shall be removed from 
buch rooms not less than 4 cfm of 


il ir per sq ft of floor area in the 


oom. If there are windows capa- 
ble of admitting outside air into 


k "Glthe kitchen with openings through 


hem of area equal to 3 per cent of 


ve ithe floor area, the Chicago law says 


ese may suffice. If the openable 
rea of the windows in the outside 


eplif@vall is less than 3 per cent of the 


oor area, then a mechanically de- 
vered air supply must be provided 
d this must furnish at least 1.2 
m of air per sq ft of floor area 


¢ “in the kitchen. Presumably the 2.8 


d Ww 


‘B#fm needed to replace the 4 cfm re- 
hoved by the exhaust fans must 


‘old: Heak into the kitchen from some ad- 


ors 





acent room. 

In most cases the dining room is 
ijacent to the kitchen and the air 
pply to replace that removed from 


the kitchen enters the latter from 
the dining room. 

In many cases there are very ob- 
jectionable drafts around the un- 
fortunate occupants of the dining 
rooms who must sit near the doors 
leading to the kitchens. 


“People Are Combustion 
Apparatuses” 


I think of the ventilation in the 
kitchen in an existing large hotel. 
The dining rooms are completely air 
conditioned; that is, they receive 
refrigerated air in summer and 
warmed air in winter, in sufficient 
volume from outdoors to control the 
cooling without drafts. Few peo- 
ple consider that the problem of 
promoting human comfort is a year 
‘round cooling proposition. People 
operate as very efficient low tem- 
perature combustion apparatuses, 
and a healthy person always gives 
off heat. His personal temperature 
is regulated by nature on the prin- 
ciple of increasing or reducing the 
rate of this heat donation. We at- 
tempt to promote comfort by creat- 
ing artificially, inside rooms, such 
air conditions as will make it easier 
for nature to get rid of the heat 
from the bodies. 


Part of the air from the dining 
rooms in this hotel is recirculated 
back to the air supply system, as a 
measure of economy in fuel in win- 
ter and in refrigeration in summer. 
It is desirable to replace about one- 
third of the air supply by taking 
this much of it directly from out- 
doors, so that the odors of tobacco 
and humans may be diluted and 
rendered unnoticeable. This third 
of the air must be removed from 
the dining rooms or we could not 
find space for the new outside air. 


With high relative humidity such 
as may be present in summer in 
normal outside air, the sense of 
smell is accentuated. Most of the 
one-third component in the air 
moved through the dining rooms is 
therefore available on the way out, 
for the function of alleviating con- 
ditions in the kitchen. Distributed 
exhaust outlets from the dining 
room, placed overhead so as to in- 
sure a gentle air movement around 
the diners, are connected to a fan 
which can discharge this air 
through overhead ducts in the 
kitchen. This fan may receive air 
supply directly from out of doors in 
any desired proportion and this out- 
side air is warmed and filtered. 


Distributing Ducts in Kitchen 


The distrbiuting ducts in the 
kitchen deliver the air at about 70 
deg in winter and 80 deg in sum- 
mer to the various departments. 
For the cooking range the diffusers 
for the entering air are directly 
above the work area, and while the 
air velocity may be adjusted at will 
by the cooks, the designed maxi- 
mum air speed about their bodies 
at the canopy edges is about 150 
linear fpm, and at the rate of about 
8 cfm per sq ft of floor in that 
zone. 

For the bake oven area the air 
enters through grilles in the floor 
at the same design speed. For the 
dishwashing areas the air supply is 
overhead with horizontally. dis- 
charging diffusing grilles having 
both horizontal and vertical mova- 
ble vanes. 

There is a seperate exhaust fan 
for each major department—the 
range, the dishwashing machine, 
the general work areas—since a 





IN THIS regular feature, in- 
formal comment on heating, 
piping, and air conditioning 
matters is given by Samuel R. 
Lewis, consulting mechanical 
engineer, a member of HPAC’s 
board of consulting and con- 
tributing editors. This month he 
gives some practical pointers 
on ventilating large kitchens, 
with suggestions based on ac- 
tual experience with a number 
of big building installations. 
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single exhaust fan, perhaps in some 
distant location, cannot serve these 
various functions with their differ- 
ent resistances to air flow. 


Preventing Grease Fires 


The range hood inevitably be- 
comes grease loaded and may catch 
fire. Therefore, the exhaust ducts 
from it are of heavy gage steel, 
arranged to take no serious damage 
even if they should become red hot 
and all combustible structural ma- 
terial of the building is fireproofed 
against this contingency. There is 
a bypass around the range hood ex- 
haust fan with a photo-electric cell 
to control the bypass damper, so 
that in case of fire the damper opens 
to prevent warping the fan. The 
electrical connections from the cell 
also cause the fan motor to stop, 
and also cease to prevent the ring- 
ing of an alarm which otherwise 
would give notice of trouble even if 
the electric energy to the equip- 
ment were cut off. 

The exhaust fans of all the de- 
partments in the kitchen are of the 
centrifugal type, definitely capable 
of overcoming considerable resist- 
ance to air flow, and their outlets 
into the air are above the roof and 
open upward so that regardless of 
wind direction, the air volume de- 
livered will be constant. The con- 
ventional disk type exhaust fan 
placed in the outside wall of a res- 
taurant kitchen cannot overcome 
any serious resistance. Its output 
varies with the wind pressure 
against which it frequently must 
discharge, and if it does not happen 
to be running, outside air backs in 
through such a fan. Even if we 
have a well designed exhaust fan 
and if its outlet must face the wind, 
as through a wall or as through the 
conventional gooseneck above the 
roof, there will be very wide varia- 
tions in the air volume handled. 

It is not difficult to arrange ex- 
haust fan outlets so that they blow 
vertically, and so that rain and 
snow cannot enter the kitchen. In 
one interesting case in a large met- 
ropolitan hotel, there was complaint 
of a tendency on certain days for 
some of the kitchen employees to 
pass out from overheating. The ex- 
haust fans were running and the 
management confessed inability to 
understand this intermittent diffi. 
culty. After we changed the exhaust 
fan outlets so that they were no 
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longer nullified by wind pressure 
against their horizontally-looking 
outlets, the trouble ended. 

The ventilation of a kitchen oth- 
erwise well designed in the top 
story of a metropolitan clubhouse 
was deficient, and the effluvia of 
onions and turnips was objection- 
able in the dining room because this 
kitchen had many windows. The 
windows could not be kept closed. 
A strong wind would deliver so 
much delightful outside air through 
the windows that the exhaust fans 
working on the various hoods could 


not prevent copious air deli ey 


from the kitchen into the dining 
room. The crafty designer ther 
fore likes to have plenty of win 
in dining rooms, but has no 
dows in the public kitchen. 
Few kitchens are given sufficiex 
food storage rooms, and these : toy. 
age rooms, especially for raw vege 
tables, often are not ventilate 
When I was a boy on a farm » 
stored the potatoes, beets, turnips 
cabbages, and sauerkraut in the ce. 
lar where they would not freeze. | 
remember how they smelled! 


; 2 


Pipe Line for Liquid Carbon Dioxide 
Eliminates Handling, Shipping Problems; 


T un “WORLD'S most unusual” 
pipe line, which carries a normally 
gaseous material—carbon dioxide 
—in a refrigerated pressurized 
form directly from producer to con- 
sumer, thus inaugurating a revolu- 
tionary change in supply procedure 
for this product, has been an- 


CO, formerly delivered by 
truck or rail is now han- 
dled efficiently by piping 


nounced by Walter Kidde & (Co, 
Inc., Belleville, N. J., manufactur. 
ers of fire protection equipment ané 
largest consuming customer of th 
Liquid Carbonic Corp.’s new plant 

The carbon dioxide was previous 
ly delivered by truck or rail in th 
form of dry ice, or in the form 
gas in heavy and bulky pressur 
tanks; it is now pumped as a liquil 
under pressure from the plant 
the producer into storage tanks i: 
the Kidde plant. The pipe line run 
more than a quarter of a mile from 
plant to plant. Although large 
underground to benefit from norma 
insulation characteristics ol 
earth, approximately 200 ft of pix 
has been placed above the grow 
at the delivery end. 

The pipe is standard 2 in. ste 
with welded joints. In order | 
keep carbon dioxide at a low tem 
perature and to prevent condensé 
tion on outside of pipe, it is & 
sulated with asphalt paint and ‘y 
layers of roofing (tar) paper = 
addition to the natural ground » 
sulation. One section of the lim 
that runs under a railroad sidiy 
was installed by inserting * 
through a 14 in. steel pipe that hw 
previously served as a steam mail 
This section, as well as the 200 % 
overhead section, have been add 
tionally insulated with 8 in. of cork 

The pipe line will furnish carbo 
dioxide more efficiently than befor 
by eliminating handling and shi 
ping problems. Constant pressU 
will keep a supply of this produ 
always on tap so that the storag 
tanks, from which fire extinguis® 
ers are filled, can be kept 


capacity. 
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N IDEAL application of the 
rinciple of static regain in duct 
esign would allow the duct cross 


ete, ection to increase so gradually that 
“r e reduction in velocity—and ac- 
— pmpanying loss of velocity pres- 
. ‘Bire—would occur reversibly and 
“Hence would permit 100 per cent 
‘im pnversion to static pressure. Such 
‘Toll design is impracticable for a num- 
= “Ber of reasons. 
on In the first place, the economics 
pip f duct construction are such that 
oyna continuously increasing cross sec- 
~ Hon would be prohibitively expen- 
ated ive; any practical application of 
r wee principle must therefore utilize 
on uct lengths of fixed cross section, 
al he area changing only at fixed 
. .fpeints and preferably at points 
“yo fmmlong the length at which some spe- 
— ial construction (as, for example, 
1 is take-off) is in any event required. 
~ Turbulent Losses 
cing 


g "Second, a study of the hydro- 
Meaynamics of an expanding air 
nallmetream will show that completely 
)0 ieversible expansion is not possible 
d that the turbulent losses asso- 
lated with velocity reductions in 
ransition sections of ordinary size 
d construction are of the order 
f 40 to 60 per cent. The turbulent 
bss increases with the ratio of ini- 
ial to final velocity and increases 
80 with the angle which the side 
alls of the transition section make 
ith the axis of the duct. For a 
elocity ratio of 5 and an angle of 
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40 deg, the turbulent loss accounts 
for approximately 50 per cent of the 
kinetic energy made available by 
the drop in velocity; an abrupt ex- 
pansion at the same velocity ratio 
would account for a 65 per cent tur- 
bulent loss, whereas expansion 
through an angle of only 7 deg 
would reduce the loss to less than 
10 per cent. 


Simple Expanding Section Seldom 
Found in Practice 


In practice, however, a simple 
expanding transition section is sel- 
dom found, the actual expansion 
usually occurring either in a duct 
of constant cross section as a result 
of reduced carry-through volume 
after a branch take-off, or in a 
complex fitting designed to provide 


Fig. 1—In a fitting designed to 
provide gradual expansion of the 
straight-through air stream simul- 
taneously with bleeding of air to 
a branch duct, the flow would be as 
illustrated here. One stream of air 
exits through the take-off, and the 
other acts as though it were passing 
through a duct having a solid barrier 
along the line x-x shown in the sketch 
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gradual expansion of the straight- 
through air stream simultaneously 
with bleeding of air to a branch 
duct. Fig. 1 illustrates the type of 
flow that would be expected through 
a fitting of this type; the stream 
lines identify two distinct regions 
of flow, the one representing fluid 
which exits through the take-off 
whereas the other stream of fluid 
acts as though it were passing 
through a duct having a solid bar- 
rier along the line x-x from a point 
far upstream to a stagnation point 
on the downstream side of the 
branch take-off. 


Influence of Branch Take-off 


For the case shown in Fig. 1, the 
upstream and downstream 
sections of the main duct are of 
equal area, yet the hydrodynamic 
system is similar to one in which 
a duct of area Z, is gradually ex- 
panded to area Z.. The influence of 
a branch take-off is therefore to 
increase the apparent length of the 
expanding section and thereby re- 
duce the turbulent loss. For the 
purposes of this paper the assump- 
tion is made that for all ordinary 
expansion sections, the static re- 
gain will amount to 50 per cent of 
the reduction in kinetic energy; 
this assumption is conservative 
when applied to ducts of usual de- 
sign with branch take-offs located 
at the point of velocity reduction. 

A third disadvantage of theoret- 
ical static regain design is that the 


cross 


97 

















resultant optimum duct diameter 
may be any fractional or inbetween 
size. Again, the exigencies of. prac- 
tical design require that changes 
in duct diameter be through incre- 
ments of an inch, or—in the most 
exact systems—through not less 
than one half inch. This require- 
ment means that the amount of re- 
gain attained through a given ve- 
locity reduction can be either more 
or less than the amount actually 
needed to compensate exactly for 
the frictional losses in the subse- 
quent section of duct. Thus, a prac- 
tical design procedure for use with 
the static regain method will have 
to allow for a net static gain or loss 
in the duct section for which initial 
regain is to provide the greater 
part of the energy which subse- 
quently is lost as friction. The de- 
sign procedure established in this 
paper is one in which the designer 
is allowed to select arbitrarily an 
average net loss of static pressure 
per unit length of duct, and then 
design for an amount of static re- 
gain sufficient to maintain the 
average net loss at the selected 
value. 


Frictional Loss in Section of 
a Duct 


The frictional loss in a given sec- 
tion of duct depends on the Reyn- 
olds Number (which in turn de- 
pends on velocity, pressure and 
indirectly on temperature) and on 


a roughness factor which (for 
roughnesses of relatively fixed 
amount such as occur on _ sheet 


metal) decreases as the duct diam- 
eter increases. 

For ordinary design calculations, 
it has long been customary to ex- 
press duct friction losses in terms 





Fig. 2—This sketch illustrates the type of duct system for 
which the design procedure described here is applicable 


of the fraction of a velocity head 
lost per unit length of duct or— 
more conveniently—as the length of 
duct in which a frictional loss of 
one velocity head will occur. Since 
loss varies with velocity, a more 
effective relationship is to fix the 
number of duct diameters in which 
unit velocity head is lost. Opinion 
on this subject is by no means unan- 
imous as recommended values of the 
length-diameter ratio vary from 40 


V, = ; [0.0833 (L'/D’).+ 1) 


to 75; for reasonably conservative 
results, and to take account of nor- 
mal imperfections such as occur in 
ordinary sheet metal duct construc- 
tion, the graphical solution pre- 
sented here is based on loss of one 
velocity head in a duct length equal 
to 60 diameters; if elbows or other 
fittings occur in the length of duct 
to be considered, their equivalent 
length should be added to the actual 
duct length in determining the 
value of L’/D’ for use in the graph- 
ical solution. 


The type of duct system for 


A GRAPHICAL solution is presented in this article and the data sheet 
which follows it to the problem of sizing ducts upstream from a duct sec- 
tion of given length for which part or all of the frictional losses are to be 
made up in the form of static pressure regain due to reducing the velocity 
of the upstream section at the point of entrance to the duct section in 
question. A numerical example is given in the data sheet (shown by a 
dashed line on the chart) and three additional uses of the chart are 
discussed. Assumptions underlying the equation from which the graph 
was constructed are that 50 per cent of the kinetic energy reduction 
which occurs during expansion is available as static regain and that 
frictional losses in ordinary sheet metal air duct can be taken as one 
velocity head for each 60 diameters of equivalent duct length. . . . Mr. 
Anderegg is vice president and chief engineer of the Trane Co., and Mr. 
Hutchinson is professor of mechanical engineering at Purdue University. 
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which the design procedure is ap; 
cable is shown in Fig. 2. The wi 
stream duct can be of area lex 
equal, or greater than the dow 
stream duct, but the velocity on t) 
upstream side, V,, must always | 
the greater. With allowance for 
50 per cent turbulent loss, the equ 
tion for evaluation of the upstrea 
velocity required to provide t 
necessary static regain can be 4 
rived as: 


3 


(V.*)— 32,080,000 (4 sp)s\ * 


where V; and V2 are upstream 
downstream velocities, respective 
expressed in feet per minute; (4 « 
is the arbitrarily selected net loss « 
static pressure in the section of dv 
identified by the subscript 2; in ca 
where the upstream velocity is ar 
trarily selected, the value of (4 » 
will then be determined from * 
graphical solution; and (L’/l)). 
the ratio, in consistent units, of 0 
length, or equivalent length, of 
section 2 to its diameter. 


Data Sheet on Next Page 


The data sheet on the next pa 
is a graphical solution of the abow 
equation. The upper of the fu 
sections of the chart relates the ‘ 
ameter, velocity, and volume of 
passing through the section of 
for which frictional losses are to ¥ 
considered. The lower of the fu 
sections is similar to the upper, ™ 
refers to conditions in the upstre 
section of duct. The second sect! 
down from the top provides 
graphical procedure for evaluat 
the velocity head loss needed ' 
overcome frictional resistance 
section 2 of the duct whereas © 
third section down from the ‘op! 
the graph takes account of the 
sign value of the net static press” 
loss in duct section 2. 


Hez 


Heating, Piping & Air Conditioning, Augus: !' 






appl 
e 


lows 
nm thi 
ys | 
for 


rea 
e th 


e 4G 


abow 
fo 

he ¢ 

of 


f dug 


to! 
fo 
r, 0 
tre! 
ectic 


atin 
ce | 


is U 
rop ¢ 


1€ & 


DATA SHEET 


Graphical Determination of Upstream Duct Diameter (or Velocity) by Static Regain Method 
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SEBRBRO 


Ratio of Duct Length to Diameter,(L’/D’ 
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SIZING 


y R. H. ANDEREGG, Vice President and Chief Engineer, The Trane Co., and 
Fr’ Ww. HUTCHINSON, Protessor of Mechanical Engineering, Purdue University 
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DUCT SIZING With Partial Static Regain 


Tue article by R. H. Anderegg 
and F. W. Hutchison, starting on 
the fourth page preceding this one, 
explains the basis for this method 
of duct sizing with partial static 
regain, and the equation given at 
the end of that article is solved 
graphically in the accompanying 
chart. 

There are several ways of using 
this chart to simplify problems met 
with sizing ducts. For example. 
consider that air is flowing through 
a 10 in. diameter duct at a rate 
of 2000 cfm. The duct length is 
40 times its diameter and the net 
static loss in this section of duct is 
fixed at 0.04 in. Determine the re- 
quired diameter of the duct sec- 
tion upstream from the one in ques- 
tion if it carries 2500 cfm and if 
static regain at the upstream take- 
off of the duct is just sufficient to 
overcome friction losses less 0.04 
in. 

Enter the graph on the preceding 
page at the duct diameter scale on 
the left side of the upper section 
and move horizontally to the right 
(as shown by the dashed example 
line) to the intersection with the 
line for 2000 cfm. From this point 
drop vertically to the bottom of 
this section of the graph, then fol- 
low a directrix line to the inter- 
section with the horizontal cor- 
responding to an L’/D’ ratio of 
30; from this intersection, move 
vertically down to intersect the 
horizontal line corresponding to a 
net static pressure loss of 0.04 in. 
At this intersection the necessary 
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upstream velocity can be read as 
5050 fpm. The diameter of the 
upstream section is determined by 
following a velocity line down from 
the above intersection to the base of 
this section of the graph, then 
dropping vertically to intersect the 
2500 cfm line; from this intersec- 
tion, move horizontally to the left to 
read the duct diameter as 9.6 in. 


This example illustrates the use 
of the graph in solving the type of 
problem most common in static re- 
gain design. Many other types of 
problems can, however, be solved 
by proceeding through the graph 
by different paths. Some of these 
are as follows: 


1) For a long duct without take- 
offs, to determine the velocity up- 
stream from an expanding section 
to permit regain sufficient to over- 
come frictional losses in a section 
of known L’/D’. Enter the top scale 
of the graph at the known down- 
stream velocity and move vertically 
downward to the base of this sec- 
tion, then follow a directrix to 
intersection with the known L’/D’, 
and from this point rise vertically 
to intersect the top scale at the 
value of the required upstream ve- 
locity. 


2) When conditions beyond the 
designer’s control fix the diameters 
of both upstream and downstream 
sections of duct separated by a 
take-off and expanding section, to 
determine the net loss of static 
pressure in the downstream duct 
section. Enter the top section of 
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graph as before at the value of the 
downstream diameter and mov 
right to the intersection with th 
known downstream capacity. The: 
drop to the base and follow th: 
directrix to the intersection wit! 
the known downstream L’/ D’; fron 
this point drop vertically to an) 
point near the top of the botton 
section of the graph. Now re-ente: 
the graph at the diameter scale 0: 
the bottom section and move righ 
to intersect the known upstrean 
capacity. From this intersectio: 
rise vertically to the top of th 
bottom section of the graph an 
from here follow a velocity line + 
intersect with the vertical which 
was previously established. Fron 
this point of intersection, draw « 
line horizontally to the left to in- 
tersect the static pressure scale a 
the value of the net static loss 
which will occur in the downstrean 
section of the duct. 

3) A frequently occurring prob- 
lem will be one in which the de 
signer uses the chart to determin: 
the diameter of the upstream duc’ 
necessary to meet an arbitrari! 
fixed net static loss, then finds tha’ 
the answer differs by an odd frac 
tion from a standard duct diamete! 
In this case he can obtain a secon 
solution by fixing the upstream duc’ 
diameter at the nearest acceptab 
value (from the standpoint of prac 
tical construction) then repeatin: 
the analysis by the method de 
scribed in paragraph (2) to fin¢ 
the actual net static loss when ws 
ing the even duct size. 
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“| Hold-Fire Controls for Bituminous 


" Coal Stokers ' 


or By C. C. Wright", T. S. Spicer**, and H. A. Baumann? 


ght Ons of the major considerations 
associated with the satisfactory op- 
tion of the domestic stoker dur- 
ing mild weather is the ability of 
he stoker to maintain fire without 
using any overheating of the 
home. This self-maintenance of ig- 
ition in solid fuel burning equip- 
ment is essential to satisfactory 
performance because no automatic 
ignition system, such as commonly 
sed with oil and gas burning 
equipment, has yet been developed 
for coal stokers. During the sum- 
r, when the stoker may be used 
only for service water production, 
it Mehold-fire control is a major factor 
UW" Bin satisfactory performance because 



















‘il’ BMoperation of the stoker on heat de- 
ha’ Mimand should occur only after major 
“ Biiraw-offs of service water and these 
er rely occur more than once or ° 
ye 


wice a day. At all other times, the 
old-fire rate should be equal to or 
ess than the radiation losses of the 


at Se 
_tA contribution from the Division of 
Fuel Technology of The Pennsylvania 
State College, State College, Pa. This in- 
‘estigation is part of a major program on 
‘omfort Heating with Bituminous Coal 

i was sponsored jointly by the Com- 
monwealth of Pennsylvania through its 
Department of Mines, the Western Penn- 
vlvania Coal Operators Association and 
he Central Pennsylvania Coal Producers 
Association. 


*Professor, Department of Fuel Tech- 
ology, The Pennsylvania State College. 
_**Assistant Professor, Department of 
a Technology, The Pennsylvania State 
-Olere. 

_tthesearch Assistant, Department of 
A Technology, The Pennsylvania State 
ollege. 

Presented at the Semi-Annual Meeting 
{ the AMERICAN Society oF HEATING AND 
‘ENTILATING ENGINEERS, Montreal, Que., 
anada, June 1946. 
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SUMMARY—The principles of 
hold-fire operation for bituminous 
coal stokers are described and the 
different conditions under which 
the hold-fire control must operate 
are discussed, especially those in- 
fluencing performance during 
mild weather and during summer 
operation when the stoker boiler 
unit is used for service water pro- 
duction. Based upon laboratory 
and home tests and upon field sur- 
veys the conclusion is reached 
that improvement in _hold-fire 
equipment would improve the 
overall performance and accept- 
ance of bituminous coal stokers. 
The desirable operating charac- 
teristics of an improved control 
are listed. Test data are presented 
comparing the operation of sev- 
eral controls under a variety of 
conditions in furnace and boiler. 


boiler, piping, and hot water stor- 
age tank, otherwise some overheat- 
ing of the home or loss of efficiency 
occurs. 

The heat losses from the boiler, 
piping, and storage system will de- 
pend largely upon the nature of the 
system and the type of insulation 
provided. In home tests' completed 
some time ago on the production of 
service water in a_ stoker fired 





‘Exponent numerals refer to bibliog- 
raphy 
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boiler, it was estimated that these 
losses for the particular system 
(insulated boiler, but uninsulated 
piping and storage tank) were 
equivalent to a coal consumption of 
approximately 0.7 lb per hour. More 
recent test data on the laboratory 
installation in which hold-fire tests 
were conducted indicate that this 
figure may be somewhat high for 
the average system and will more 
nearly approach 0.5 lb per hour. On 
the basis of these estimates, there- 
fore, it appears reasonably certain 
that with a properly insulated sys- 
tem a hold-fire rate of 0.4 to 0.6 Ib 
of coal per hour will maintain serv- 
ice water temperature except dur- 
ing draw-off periods. 


Basic Principles of Hold-Fire 
Operation 


During winter operation, there is 
little or no demand for hold-fire 
operation except possibly during 
the night, when day-night thermo- 
stats are used because the stoker 
operates primarily according to the 
thermostatic demand. During the 
remainder of the year, however, the 
hold-fire control is frequently the 
operating control. An examination 
of the conditions of hold-fire opera- 
tion during different types of de- 
mand indicate that there are two 
basically different conditions that 
may prevail. 

During mild weather, such as is 
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common during early fall and late 
spring, the hold-fire control func- 
tions as the operating control for a 
few hours each day, after which 
the heat demand (thermostat) con- 
trol again becomes the operating 
control. Depending upon the char- 
acteristics of the stoker and the 
coking properties of the coal, the 
fairly heavy firing periods occur- 
ring during the early morning tend 
to build up a fuel bed of from 5 to 
20 lb of coal and coke which acts as 
a reserve during the subsequent 
hold-fire period. Although in terms 
of quantity this reserve of fuel is 
usually adequate to maintain the 
fire for several hours, some form of 
hold-fire control is necessary to in- 
sure periodic operation of the sto- 
ker and maintain ignition of this 
fuel. 

During the summer, when the 
stoker boiler combination is used 
for service water production, the 
hold-fire control functions as the 
primary operating control for long 
periods of time with only short and 
infrequent heat (aquastat) demand 
periods interspersed. Under these 
conditions little or no reserve of 
fuel is present in the firebox and 
the fire is maintained on the coal 
fed during the hold-fire operating 
periods. 


Hold-Fire Equipment Available 


There are in use two basically 
different classes of hold-fire equip- 
ment. The more commonly used is 
the time control which functions on 
the principle of periodic operation 
at predetermined time intervals. 
The second class depends for its 
operation on changes in tempera- 
ture affecting a temperature sensi- 
tive element which in turn actuates 
the operation of the stoker. 


Time Controls 

There are numerous time lapse 
hold-fire devices available, including 
the clock, electrical resistance and 
hydraulic types, having various de- 
grees of refinement and accuracy; 
the general principles of their de- 
sign are fairly well known and re- 
quire no elaboration. With this 
class of control it is possible to set 
the time lapse mechanism so that it 
will operate the stoker for a pre- 
determined number of minutes per 
cycle. In the early controls, this 
cyele was usually one hour, but 
with all but the most freely burn- 
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ing bituminous coals it was found 
that a one hour cycle was usually 
inadequate and, therefore, most of 
the controls now used for bitu- 
minous coal stokers can be set to 
operate on at least a half hour 
cycle while several operate on one 
quarter hour cycles. In the better 
type of time lapse controls, the 
hold-fire control is automatically 
reset to zero at the end of an op- 
erating period so that the hold-fire 
eycle starts from this point. 

It is frequently claimed that with 
free burning coals this type of con- 
trol will maintain fire on an oper- 
ating cycle of 14% to 2 min per hour 
or in terms of coal fed, 0.5 to 0.6 Ib 
per hour. No reliable test data ap- 
pear to have been published which 
substantiate this claim and the ex- 
perience of the authors based for 
the most part on the use of coking 
coals would indicate about 1 lb per 
hour as the minimum and 1.5 to 
2.0 lb per hour as the average. 
Field surveys in the area where 
strongly coking coals are normally 
used indicate that 3 to 4 lb per hour 
is not an uncommon requirement to 
insure maintenance of ignition and 
that 15 or 30 min cycles are almost 
essential. 


Temperature Controls 


The other major class of hold- 
fire control is actuated not on a 
time lapse basis, but rather by 
changes in temperature of either 
the firebox or the stack gases. In 
general, the stack temperature type 
has not proved satisfactory for 
coal fired units because the control 
response bears little relation to the 
need of the fire for attention and 
the only temperature actuated units 
now used extensively are those 
whose operation depends upon fire- 
box temperature. 

In this type of control, a heat re- 
sponsive element is inserted into 
the firebox. When the temperature 
of the firebox falls below some pre- 
set minimum, the element actuates 
the control, causing the stoker to 
operate until the firebox tempera- 
ture rises to some preset maximum, 
at which point the control stops the 
stoker operation. 


Since this class of control de- 
pends only on firebox temperature, 
it should not only be much more re- 
liable for maintaining the fire and 
preventing overheating of the 
home, but should also be much more 


Heating, Piping & Air Conditioning 


, August 1946—ASHVE Journal Sect! 





































efficient, because the only calls {), 
operation will occur when the fir 
actually needs attention. In hon 
tests,’? it has been found possible 
when using this type of contro), 
obtain satisfactory performance 
a hold-fire rate of 1.3 to 1.5 lb pe 
hour even with some of the strony. 
ly coking coals, while in the labors. 
tory on prolonged hold-fire opera. 
tion with no interspersed heat ce. 
mands, satisfactory operation wa 
maintained for two weeks at a rat 
of 0.7 Ib per hour on a similar coz! 


When used in the present type ; 
furnace or boiler fired with th, 
clinkering type stoker, this type « 
control possesses the disadvantay: 
of being located in the firebox 
usually inserted through the fir 
door, where it may be damaged }) 
careless use of the clinker tony: 
When used with automatic ash re 
moval stokers, however, no suc} 
disadvantage exists. In the desig: 
of future furnaces and boilers in. 
tended for stoker firing, it is to h 
hoped that some provision wil! 
made for insertion of the tempers. 
ture type control in a more cor. 
venient and less exposed locatioy 
Unfortunately, the only contro! 0 
this type available prior to the wa 
was so constructed mechanical) 
that the heat element was subjecte 
to load when the fire was hottes 
and despite use of alloy material ): 
construction, the control did lox 
adjustment and sensitivity. Expe 
rience with a number of these units 
in home and laboratory tests indi. 
cated their useful life, even whe 
readjusted each year, was on 
about 3 to 5 years and, where a) 
normally high firebox temperature 
were encountered, as short as a ‘1 
heating season. 


In consideration of test results 
discussed later and from experienc: 
with a variety of hold-fire control 
the authors outlined in 1942 the r- 
quirements for an improved contre 
whieh, it was believed, would over 
come a number of the deficienci# 
of existing units. These require 
ments, later submitted to a num 
ber of control manufacturers, wer 
as follows: 


1. A temperature actuated contr 
is highly desirable. 

2. The unit must be so construct 
that the heat responsive element doe 
not lose adjustment or sensitivity be 
cause of load at high temperature 
(up to 1400 F) or for other reasons 






















































°. The unit should be so designed 
hat when changing from a firing 
ycle to hold-fire operation, the con- 
rol will have some mechanism for in- 


ractories or castings. 

4. The unit should have a built-in 
utfire control to prevent feeding of 
in case the fire does for any. rea- 
n go out. Failure of electric power 
upply during the summer months 
ay occur in certain localities and, if 
rolonged, may cause the fire to go 
ut. 

5. The unit should be adjustable for 
th cut-on (minimum) temperature 
nd differential so that it will be ap- 
licable for all classes and sizes of 
furnaces and boilers. 

6. The frequency of operation of 
the control on normal hold-fire opera- 
tion should not be oftener than about 
four times per hour. 

7. Mercury type toggle switches 
should be eliminated, if possible, be- 
cause of their tendency to cause radio 
interference under certain conditions, 
which would prove objectionable in 
the home. 

8. The unit must be competitive in 
price range with the better quality 
controls now marketed. 


A control meeting the foregoing 
specifications has been designed and 
is under laboratory and field tests. 
This unit, the basic elements of 
which are shown diagrammatically 
in Fig. 1, has been subjected to ex- 
tensive laboratory tests by the 
authors during the past year and 
has so far fulfilled all the require- 
ments outlined, except that insuffi- 
cient data are available as yet to 
establish the life of the unit. 


The general principles of opera- 
tion of the contro] shown diagram- 
matically in Fig. 1 are as follows: 


During normal hold-fire operation 
the moving arm C, to which is attached 
arm C’ carrying the clutch cam H, is 
in the second or rear notch on cam H. 
As the firebox temperature falls, the 
heat responsive element A causes the 
noving arm C together with arm C’ 
and clutch and cam H to pivot on the 
fixed knife edge forcing the spring 
arm E to make contact with the fixed 
contact F. This completes the elec- 
trical circuit and energizes a relay 
(not illustrated) which actuates the 
stoker. As the temperature of the fire- 
box rises, pressure on arm C de- 
‘reases and arms C and E pull away 
from the contact F. The power cir- 
cuit, however, is maintained by means 
of a jumper in the relay until pres- 
sure on arm C is reduced to the point 
where C pulls away from spring arm 
E. The distance between E and F is, 
therefore, the differential on which 
the control operates and is adjustable. 


sults 


In case of a heat run, the relay is 
energized independently of the hold- 
fire control and as the firebox tem- 
perature rises, the spring S maintains 
tension on the moving arm C and 
draws it back toward stop G. The 
clutch cam H comes into contact with 
the stop and due to the shape of the 
cam, is tilted into position to release 
moving arm C from the second or 
rear notch and permits it to drop into 
the first or front notch as the cam H 
passes under the stop G. This occurs at 
about 900 F with this particular con- 
trol. When the moving arm C reaches 
stop G, the cam has righted itself due 
to the upward pull of a spring T which 
connects arm C and cam H, locking 
arm C into the first notch. After the 
heat run is over, the firebox cools 
and the pressure on arm C by the 
heat responsive element forces arm 
C toward contact F where contact 
is eventually made as in the normal 
hold-fire operation. However, being 
on the first notch instead of the 
second on cam H, contact C-E-F is 
made at a temperature higher (100 
F in this particular instrument) than 
normal. After the operating run with 
clutch set, the circuit is broken in 
the usual manner and as arm C pulls 
away from E the rear of the cam 
H contacts stop G. This trips the 
cam so that arm C drops back into 
the second or normal hold-fire operat- 
ing notch. The control then operates 
as a normal temperature actuated 
control until another heat demand 
occurs. 


Test Equipment and Procedure 


Four types of hold-fire controls 
have been tested. These include a 
number of time lapse devices, a 
stack temperature control, standard 
firebox temperature controls, and 
the firebox temperature control 
having the clutch device shown 
diagrammatically in Fig. 1. 

Operation has been studied un- 
der a variety of conditions includ- 
ing extended hold-fire periods of a 
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week or more in duration, hold-fire 
periods immediately following a 
short operating period sufficient to 
raise the firebox temperature to 
about 1000 F (a type of operation 
commonly encountered during sum- 
mer service water demand) and 
hold-fire operation following a pro- 
longed firing period of 15 min or 
more (mild weather type opera- 
tion). 


One series of tests was conducted 
using a steam boiler, 530 sq ft 
EDR, connected to a unit heater, 
rated 650 sq ft EDR and to an in- 
direct service water heater. The 
boiler was fired with a 20 lb per 
hour clinkering type stoker modi- 
fied to incorporate the preoxidation 
principlet for control of coke tree 
formation® which produces a rela- 
tively flat bed and burns the coal 
substantially as fast as fed. The 
coals used in these tests included 
Pittsburgh seam 1 in. x0, Upper 
Freeport seam 3% in. x 0 and Lower 
Kittanning seam %4 in. x0. All the 
data herein reproduced are for the 
Lower Kittanning seam coal, al- 
though the results were substan- 
tially the same with all the coals 
tested. 


Another series of tests was con- 
ducted using a gravity warm air 
furnace of 81,000 Btu per hour 
rating operated with air ducts 
7 


tPreoxidation Principle—A portion of 
for combustion is 





section the retort, the oxygen in the 
air oxidizes the surface of the coal and 
lomeration of ‘the particles. 


impedes 
thus producing a more free burning coke 
and eliminating coke tree formation. 
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Fig. 2—Extended hold-fire tests in gravity warm air furnace 
showing firebox temperatures using two 


types of hold-fire controls 


open. The furnace was fired with 
an ash removal stoker set at a 17 Ib 
per hour feed rate. This unit also 
incorporated the preoxidation prin- 
ciple. Only data for tests on the 
Lower Kittanning seam, %4 in. x 0, 
coal are reproduced for this series 
of tests, although Pittsburgh seam, 
1 in. x 0, was also tested and gave 
substantially the same results. 


In both furnace and boiler tests, 
the maximum draft was set at 0.04 
in. water gage by means of an auto- 
matic draft control. During the 
hold-fire periods, however, much 
lower drafts were experienced be- 
cause stack temperature was rela- 
tively low. 

Firebox temperatures in the boil- 
er were determined by means of a 
calibrated unshielded thermocouple 
inserted through the fire door a dis- 
tance of 6 in. at a height of 15 in. 
from the hearth. In the furnace 
test the thermocouple was inserted 
through the fire door a distance of 
5 in, at a height of 18 in. from the 
grate. Temperatures were recorded 
by means of a strip chart recording 
instrument and also by means of an 
indicating pyrometer connected in 
parallel with the recorder. 


Experimental Results 


The experimental results are 
shown in Figs. 2 to 7 inclusive for 
extended hold-fire, socalled summer 
type operation, and mild weather 
operation in both furnace and boil- 
er. The plots shown are traced di- 
rectly from strip chart records ex- 
cept in the case of Fig. 5, where a 
study was being made of the tem- 
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peratures of cut-on, cut-off and the 
extent of overshooting during sum- 
mer type operation. In these cases, 
the data are plotted from indi- 
cating pyrometer readings taken 
frequently enough to permit accu- 
rate reproduction of the tempera- 
ture cycles over the periods in- 
volved. 


Discussion of Results 


Extended Hold-fire 


Furnace Tests. Using the time 
lapse control and operating on a 30 
min cycle, outfires resulted in less 
than a full day when operating at 
1.0 and 1.2 lb per hour feed rates. 
The data are reproduced in Fig. 2 
only for the latter where fire was 
maintained for nearly a full 24 
hours. Fire could probably have 
been maintained indefinitely on this 
cycle at an operating rate of about 
1.5 to 1.7 lb per hour, but such tests 
were not completed because these 
rates are much higher than desir- 
able. When operating on a 15 min 
cycle, the fire was held for a day at 
an 0.8 lb per hour rate, but on the 
second day an outfire resulted as 
shown in Fig. 2. Satisfactory op- 
eration was, however, obtained at 
1.0 and 1.3 lb per hour feed rates. 


Using the temperature actuated 
control, satisfactory hold-fire op- 
eration was maintained at a 0.9 lb 
per hour feed rate. A major reduc- 
tion in the cut-on temperature did 
not, however, result in an expected 
decrease in fuel consumption, and 
this suggests that the 0.9 lb per 
hour rate is approximately equal to 
the hold-fire rate necessary to meet 
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Fig. 3—Extended hold-fire tests in a steam boiler showing 
firebox temperatures using two types of 


hold-fire controls 


the heat losses of this particula; 
installation. 


Boiler Tests. As shown in Fig 
3, the fire held satisfactorily wit) 
the time lapse control on the 30 min 
cycle at a rate of 1 lb per hour. Sim- 


ilar results not reproduced were ob- 


tained on the 15 min cycle at the | 
lb per hour rate, but on the 60 min 
cycle at this rate, an outfire result. 
ed in a few hours. At rates of (7 
Ib per hour outfires resulted on the 
30 and 60 min cycles but no test has 
been completed on the 15 min cycle 
Using the temperature actuated 
control, hold-fire rates as low as (4 
Ib per hour were maintained for 
over two weeks with no apparent 
difficulty. Fig. 3 shows two sets of 
operating data, one with a short 6 
F differential between cut-on and 
cut-off and the other with a 140 fF 
differential. The marked differenc: 
between the operating characteris- 
tics of the time lapse and temper:- 
ture type controls is apparent. 


From these data on furnace an 
boiler tests it would appear that for 
extended hold-fire operation wher 
no previous reserve of fuel is avai 
able to assist in maintaining fire 
the time lapse control may giv 
reasonably satisfactory perform 
ance when set.on a short operating 
cycle. It appears to be a character- 
istic of this type of control that th 
firebox temperature follows a fiat: 
tened sine wave, the period and am 
plitude of which increase as the 
length of the cycle increases. Thi 
cyclic rise and fall in the firebos 
temperature at the time of cut-0l 
results in outfires many times whe! 
the average firebox temperature 
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over the period is more than suffi- 
cient to expect satisfactory hold- 
fire operation and high enough in 
many cases to produce overheating. 

With the temperature actuated 
control somewhat better results are 
obtained because no sine wave op- 
eration is possible. If the cut-on 
temperature is set slightly above 
the firebox temperature necessary 
to maintain ignition with the par- 
ticular coal, stoker and furnace or 
boiler, the fire will hold indefinitely. 

Comparing the data for tests 
with the furnace and with the 
boiler, it will be noted that the per- 


§ missible hold-fire rate setting is ap- 


preciably lower for the latter. It 
will also be noted that the general 
shape of the operating curves for 
the furnace and boiler tests are 
quite different when using the tem- 
perature actuated control. Both ef- 
fects are due to the different retes 
of heat loss from the fuel bed in 
the two installations. In the fur- 
nace, the radiation and convection 
losses, which must be met by feed- 
ing and burning fuel, are greater 
than the radiation losses in the 
boiler. In the latter equipment, op- 
eration of the stoker is required 
principally to maintain ignition of 
the fuel and to replenish the small 
quantity of coal burned in main- 
taining ignition, while in the for- 
mer, operation is required princi- 
pally to maintain a fuel bed suffi- 
cient to meet the heat losses. The 
differences between furnace and 
boiler operation would be expected 
to be less when using a forced air 
system because convection losses 
would be somewhat reduced in this 
type of equipment. Tests have not 
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Fig. 4—Summer type hold-fire operation in a gravity warm 
air furnace at various rates showing firebox tempera- 
ture conditions immediately following a 
short operating run 
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vet been made to substantiate this 
belief. 


Summer Type Operation 


Furnace Tests. Test results on 
summer type operation using the 
time lapse control on a 15 min cycle 
gave satisfactory performance at a 
1.0 lb per hour hold-fire rate, as 
shown in Fig. 4. On the 30 min 
cycle, however, an outfire occurred 
about 10 hours after the short op- 
erating run, at the first low point 
in the sine wave cycle. Although 
the data shown in Fig. 4 do not in- 
clude the outfire, its occurrence in- 
dicates that this hold-fire rate is 
too low to maintain fire under these 
operating conditions. It is appar- 
ent from both of these time lapse 
tests that considerable overheating 
of the home would occur from op- 
erating at the hold-fire rates tested. 
Since furnaces are not generally 
used for service water production 
during the summer, this particular 
test is only of significance as indi- 
cating what may be expected dur- 
ing mild weather after even the 
shortest of operating periods. 


The simple temperature actuated 
control not equipped with clutch ac- 
tion to give the fire a boost during 
the cooling period between peak 
temperature and normal hold-fire 
temperature gave results worse than 
did the time lapse control. The fire 
was out by the time the control 
called for operation. In this par- 
ticular test, the outfire occurred 40 
min after the heat run and at least 
20 min before the control called for 
operation. Obviously the outfire 
would have been prevented if the 
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cut-on temperature had been raised 
60-80 F, but this would have re- 
sulted in a hold-fire rate appre- 
ciably higher than 0.9 lb per hour. 
Although the time lapse control 
was not tested on the 60 min cycle, 
it is obvious from the foregoing 
data that an outfire would have re- 
sulted on this cycle at the 0.9 or 
1.0 lb per hour rate before the con- 
trol called for operation. 


As may be seen from the data 
shown in Fig. 4, the overheating 
difficulties inherent in the time 
lapse method of hold-fire contro! are 
eliminated to a large extent by 
using the clutch device in conjunc- 
tion with the temperature actuated 
control. Not only is it possible to 
operate on a lower hold-fire setting 
as has been shown for extended 
hold-fire operations, but after a 
short operating period the firebox 
temperature returns rapidly to nor- 
mal hold-fire temperature. The ex- 
tra boost given to the fire about 
100 to 150 F above normal hold-fire 
temperature adds very little to the 
average firebox temperature, yet is 
adequate to prevent the outfire fre- 
quently experienced with the sim- 
ple temperature actuated control 
without clutch device. 

Boiler Tests. In the tests repro- 
duced in Fig. 5 the data were taken 
from indicating pyrometer readings 
of cut-on, cut-off and maximum 
temperatures following each oper- 
ating period in order to study more 
carefully the temperature varia- 


tions occurring. Only four hours of 
test are plotted although in all 
cases the tests were continued for 
a day or more and the fires were 
held satisfactorily. 
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Fig. 5—Summer type hold-fire operation in a steam 
boiler at various rates showing firebox temperature 
conditions immediately following a 


short operating run 
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Fig. 6—Firebox temperature conditions in a gravity warm 
air furnace immediately following a 15 min heat run, 
using two types of hold-fire controls 


These data show the marked dif- 
ference in firebox temperatures 
when operating on the different 
time cycles and on the firebox tem- 
perature type control. It is espe- 
cially interesting to note that on 
the 60 min cycle the firebox tem- 
perature dropped to 185 F at the 
end of the third hold-fire cycle, 
which is at least 15 F below what 
is considered the safe minimum 
operating temperature. Similarly 
on the 30 min cycle relatively poor 
response to the on periods was ob- 
tained on the first and second cycles 
until a small reserve of fuel had 
accumulated which was ignited on 
the third cycle and continued to 
burn during the subsequent off pe- 
riod. The amount of coal fed and 
burned during the time control 
tests was at least twice that neces- 
sary for normal hold-fire yet a 
lower setting was not possible be- 
cause of the conditions discussed. 


Mild Weather Operation 


Furnace Tests. Fig. 6 shows the 
strip chart records for tests with 
the time lapse type control oper- 
ating on a 15 min cycle at a hold- 
fire rate of 1 lb per hour, and for 
the temperature actuated control 
with clutch action operated at a 0.9 
lb per hour hold-fire rate. The 
marked difference in firebox tem- 
peratures is at once apparent. For 
the time cycle, fire was almost lost 
about 3% hours after the 15 min 
heat run due to the fact that the 
high firebox temperatures caused 
the fuel to burn faster than it was 
being fed. With the temperature 
actuated control, however, this con- 
trol did not call for operation of the 
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stoker for 70 min while the firebox 
cooled to 400 F where a short op- 
erating period on clutch occurred 
sufficient to hold the fire until nor- 
mal hold-fire was attained some 50 
min later. Had the clutch not caused 
a short run at this time, the fire 
would have been lost. In this par- 
ticular installation with the par- 
ticular coal tested, it has been 
found that the fire will lose ignition 
about 85 to 90 min after a heat run. 


Boiler Tests. Similar data for 
the tests with both types of con- 
trols in the boiler are shown in 
Fig. 7. For the time lapse type 
control, only the data for the 30 
min cycle at the 1 lb per hour feed 
rate are reproduced, although a test 
on the 15 min cycle was completed 
and resulted in satisfactorily main- 
taining the fire for at least a full 
day of operation. A test using the 
60 min cycle at the 1 Ib per hour 
feed rate gave satisfactory opera- 
tion until the reserve of fuel burned 
out, after which an outfire resulted 
as with extended hold-fire on this 
cycle. 

For the temperature actuated 
control, tests were made with and 
without clutch action. The latter 
resulted in an outfire which oc- 
curred approximately 70 min after 
completion of the heat run at a 
firebox temperature of 360 F, or 
some 80 F above normal hold-fire 
cut-on temperature. 


To demonstrate the effectiveness 
of the clutch action in maintaining 
fire under adverse conditions, two 
15 min heat runs were made in the 
test reproduced in Fig. 7. The sec- 
ond 15 min run was started as soon 
as the firebox temperature had 
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Fig. 7—Firebox temperature conditions in a steam boiler 
immediately following a 15 min heat run, using 
two types of hold-fire controls 


dropped to that of normal hold-fir 
As may be seen, the fire responded 
well and held satisfactorily on su! 
sequent hold-fire. 

The marked difference betwee: 
the firebox temperatures. wher 
using the two different types of 
controls is immediately apparent 
With the time control, the tempera- 
tures reached 600 F or higher on 
six of the subsequent hold-fire op- 
erating cycles and during a sub- 
stantial portion of the nine hours 
following the heat run the firebox 
temperature was above 400 F. In 
comparison, the temperature con- 
trol permitted the firebox to cool « 
400 F in 60 min after the second 
15 min heat run and had reached 
normal hold-fire of 280 F cut-on 
320 F cut-off temperature in 10 
min. 

Similar results have been ob- 
tained after heat demand periods 
of longer than 15 min except that 
the reserve of fuel thus built up 
was greater and the time lapse type 
of control tends to hold the firebox 
temperatures higher for longer pe 
riods while the temperature ac- 
tuated control attains normal hold- 
fire a little more slowly. The great 
er the reserve of fuel in the firebox 
the greater the difference in the 
extent of overheating between op- 
eration with the two types of con 
trols. 


Conclusions 


The results of tests with a num 
ber of different types of hold-fire 
controls under a variety of oper 
ating conditions in different types 
of heating equipment have demon- 
strated that hold-fire controls ac 
tuated by changes in firebox tem 
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peratures are intrinsically capable 
of more reliable and efficient opera- 
tion with less danger of overheat- 
ing the home than are the time 
lapse type or stack temperature 
type controls. 

The standard type of firebox tem- 
perature actuated control fails, 
however, to render the effective 
performance possible, because dur- 
ing the transition period from heat 
demand operation to hold-fire op- 
eration, the fuel bed will frequently 
cool faster than the surrounding 
refractories or castings and loss of 
ignition will occur under certain 
conditions before the temperature 


S-ontrol calls for operation, unless 


the cut-on temperature and, there- 
fore, the hold-fire rate is appre- 


SAFE USE OF RUBBER CEMENTS* 


The problem of protecting the 
health of workers in industries 
using rubber cements is twofold in 
character. 

The first of these is the protec- 
tion of workers against acquiring 
dermatitis from the action of the 
solvent on the skin. Organic sol- 
vents are generally good solvents 
for fat. Removal of fats from the 
skin may leave the skin dry, make 
it erack readily and irritate it, as 
well as leave it open to secondary 
infections. Workers should exer- 
cise care to avoid coming into con- 
tact with solvent rubber cements 
as much as possible. Dried cement 
should be removed from fingers by 
rubbing rather than by dissolving 
off with solvents. Personal clean- 
liness aids in keeping the skin of 
the hands in good condition. Em- 
ployers should provide soap, water 
and towels and encourage their 
employees to clean up thoroughly 


*Abstracted from N. Y. State Dept. of 
Labor, Division of Industrial Hygiene and 
Safety Standards, Monthly Review. 


Table 1—Solvents Found 


Solvent 





arbon tetrachloride ................ 
Trichlorethylene ................... 











ciably higher than required for 
normal hold-fire operation. 

A new firebox temperature ac- 
tuated control with a clutch device 
to bridge the transition period from 
heat run to hold-fire operation has 
been found to overcome the de- 
ficiency of the standard control. 
This control permits satisfactory, 
safe and efficient operation at hold- 
fire rates appreciably lower than 
any previous control tested. The 
use of controls of this type may be 
expected to improve the reliability 
and efficiency of bituminous coal 
stoker performance during mild 
weather and summer service water 
operation and to increase consumer 
satisfaction with bituminous coal 
stokers. (See p. 119 for discussion.) 


before they leave the premises. Pro- 
tective hand creams of the proper 
type may also be provided for those 
who wish to use them. 


The second safeguard required to 
protect the health of workers using 
or near those using solvent rubber 
cements is the prevention of the 
inhalation of solvent vapors in con- 
centrations sufficient to cause oc- 
cupational disease, or sufficient to 
act as mild anaesthetics so that 
workers are made more prone to 
accident, or even in concentrations 
sufficient to be obnoxious to the 
worker. 


Table 1 lists the solvents most 
commonly found in solvent rubber 
cements used in the manufacture of 
shoes and slippers and the vapor 
concentrations in air which, if not 
exceeded, will, in our opinion, be 
safe for most people to be exposed 
to over a period of eight hours per 
day, five to six days per week when 
they are doing a moderate amount 
of work. These figures in parts 
per million (ppm) by volume are 


in Rubber Cements 


Maximum Permissible 
Concentration 


os 1,000 ‘ppm 
’ 50 








‘There are little data on the effect of these compounds on human beings. The figure 


siven here is merely an approximation based on the best data available 


Heating, Piping & Air Conditioning, August 1946-—-ASHVE Journal Section 


Bibliography 


1. Heating Domestic Service Water 
with Bituminous Coal, by T. S. Spicer, 
F. F. Dennis and C. C. Wright, Min- 
eral Industries Experiment Station 
Bulletin No. $7, (1948). 


2. The Performance of a Complete- 
ly Automatic Domestic Bituminous 
Coal Stoker in Laboratory and Home 
Installation Tests, by T. S. Spicer, 
J. M. Pilcher, C. C. Wright and A. W. 
Gauger, Mineral Industries Experi- 
ment Station Bulletin No. 35, (1942). 


3. Control of Coke tree Formation 
in Domestic Underfeed Stoker, by C. 
C. Wright and T. S. Spicer, Mineral 
Industries Experiment Station Tech- 
nical Paper No. 79 (1942). Trans- 
actions, American Institute of Mining 
and Metallurgical Engineers, 149, 
270-282 (1942). 


only approximate because the ef- 
fects produced are highly individu- 
al and may depend on such other 
factors as age, sex, fatigue, in- 
dulgence in alcoholic beverages, 
taking of drugs or medication and 
rate of work. However, they are 
useful since they act as guides for 
control of the vapors released in 
cementing. 


CRYOGENIC LABORATORIES * 


The world-famous cryogenic lab- 
oratory of the University of Leiden, 
founded by Kammerlingh Onnes 
in the 1890’s, may be said to be 
the first laboratory connected with 
low temperature research in the 
modern sense. 


The first real cryogenic labora- 
tory in this country and the only 
one in existence in 1901 was in 
the chemistry department of Wes- 
leyan University, Middletown, 
Conn. 


In 1925 only two laboratories 
in the world were equipped to work 
with liquid helium (boiling point 
4 deg above absolute zero). 

Today, 14 laboratories in Amer- 
ica alone are equipped for work 
with liquid hydrogen and 7 of these 
have facilities for producing liquid 
helium. Two are equipped with 
magnetic cooling cycles (to within 
0.001 deg of the absolute zero). 





*Abstracts from the Engineering Ex 
periment Station News, The Ohio State 
University, June 1946 
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Chemical Removal of Scales, Sludges | 


By Guy F. Williams’, Tulsa, Okla. 


Te chemical method of remov- 
ing scales, sludges and oxides by 
use of chemical solvents to dis- 
solve and disintegrate the accu- 
mulations is now being used by 
many engineers and plant managers 
who are responsible for all types of 
industrial equipment. 

Proper chemical cleaning offers 
many advantages. 

To be assured of successful re- 
sults by chemical treatment it is 
necessary to know the solubility of 
the scale which is to be removed. 
The usual test is to determine the 
solubility in the more common sol- 
vents. If the scale exhibits low 
solubility in these solvents it is 
analyzed to determine its composi- 
tion. Usually the x-ray method of 
analysis is used as this method is 
rapid and provides the necessary 
information required to prepare 
the solvents that will permit maxi- 
mum solubility. 

The x-ray diffraction method for 
the quantitative identification of 
the chemical! composition of crys- 
talline materials is very satisfac- 
tory in this type of work, as it 
determines the actual composition 
of the scale. Most scales, sludges 
and oxides found in heat exchange 
equipment can be removed chem- 
ically. In some instances, where 
high percentages of sulphates are 
encountered in the deposit, the 
scale is removed only with diffi- 
culty and if a large amount of sili- 
cates are present alse the chemical 
method of removal will not be 
indicated. Fortunately, such ac- 
cumulations are not found very 
often and pretesting of the de- 
posits will always give an accur- 
ate indication of the effectiveness 
of the chemical solvents. 


The solvents used in scale re- 
moval work generally have an acid 
base, but alkaline and organic sol- 
vents are also used. Several aux- 


*Development Engr., Dowell, In Sub 
sidiary of The Dow Chemical Co 
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and Oxides 


SUMMARY—Scale, sludge and 
oxide removal by proper applica- 
cation of chemical solvents is 
practicable and has many ad- 
vantages among which are: thor- 
ough cleaning of complicated and 
inaccessible passages and piping: 
elimination of need for disman- 
tling piping: and reduction of 
out-of-service time. 

Special portable equipment has 
been developed to deliver and 
pump the solvents used in the 
cleaning process. Examples are 
given to illustrate the successful 
application of the solvent cleaning 
method to various types of in- 
stallations. 


iliary agents may be used in the 
base solvent to expedite the chem- 
ical reaction. These might include 
inhibitors, intensifiers, wetting 
agents and dispersing compounds. 
By the proper combination of 
these various chemicals and by 
using the proper treating tech- 
nique it now is possible to remove 
nearly any type of scale encoun- 
tered in industrial plants. 
Inhibitors designed to protect the 





metal during treatment are a 
to the solvent and must be adapt 
to the metals in the vessel or sy: 
tem and to the type scale being ; 
moved. 

The method of scale remo, 
used by a large service compar 
involves the selection of the pr: 
er chemical solvents to dissoly 
and disintegrate the scale and us, 
of proper inhibitors to protect th: 
metal in the vessel or system. Th: 
vessel to be cleaned is filled with 
the solvent and, after a soaking 
period sufficient to dissolve th 
scale, the spent solvent is flush 
from the unit. 

Motorized units are equip 
with large metal tanks for tran: 
porting the necessary chemical: 
and with pumps for pumping th: 
prepared solvent into the indus 
trial equipment to be cleaned 
Each treating unit has a propor 
tioning apparatus for diluting th 
solvent with water obtained on th 
premises and apparatus for add 
ing auxiliary chemicals. A _ heater 
which raises the temperature of th: 
prepared solvent is also part of t! 
equipment. Fig. 1 shows a typi 
mobile treating unit. 

The effectiveness and speed 


YT 
} 


Fig. 1—Large mobile, combination transport and pumpin 
units for chemical scale removal 
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D Fig. 2—Hook-up for treating 4 miles 


of radiator discharge and condensate 
return lines and 332 heating radiators 


the chemical method of removing 
scale deposits can be _ illustrated 
by the case of a large midwestern 
manufacturing plant where 20,000 
ft of radiator discharge and con- 
densate return lines and 332 
steam heating radiators in seven 
large buildings were subjects for 
cleaning (see Figs. 2 and 3). Vis- 
ual examinations of the equipment 
to be cleaned showed heavy de- 
posits with as much as 40-50 per 
cent of the space in lines occupied 
by a hard, tightly adhering scale. 
The entire cleaning operation took 
approximately 160 hrs. Based upon 
the quantity of solvent required to 
complete this work it is estimated 
that nearly 7000 Ib of scale were 
removed. 

Condensers are among the types 
of industrial equipment in which 





SOLVENT RE 
=-- MAIN CONDENSATE WINE 


Heating, Piping & Air Conditioning, August 1946 


Fig. 4—With the 
turbine operating 
at 80 per cent of 
rated capacity 
this large surface 
condenser was 
cleaned in a few 
hours 


cleaning is used. The 
chemical removal of water de- 
posited scales from the cooling 
surfaces of tube and shell type 
condensers is a _ routine prob- 
lem and presents no real diffi- 
culty when proper equipment is 
used. In one plant 36 condensers 
containing hundreds of % in. 
x 16 ft tubes cleaned in 
less than 12 hours at a cost of 
less than 13 cents per tube. Sur- 
face condensers of the type illus- 


chemical 


were 
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Fig. 3—Hook-up for treating a single building radiator system in one 
of the seven buildings treated in one operation 
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trated in Fig. 4 have been cleaned 
while operating at 80 per cent of 
capacity. Turbine condensers with 
surface areas as high as 90,000 
sq ft of condensing surface have 
been satisfactorily cleaned in less 
than 10 hours. In condenser clean- 


ing neither complexity of con- 
struction nor size of unit is a 
handicap to chemical cleaning 


(see Fig. 5). 

All types of cooling and air con- 
ditioning equipment are subject 
to scale deposits in the form of 
carbonates, oxides, small amounts 
of silicates and other compounds. 
The cooling water is difficult to 
treat chemically to prevent scale 
deposition on the shell, fans, duct 
work, between the fins on spray 
shields and other places which act 
as traps for accumulations. 


In order to remove scale accum- 
ulations from air conditioning 
equipment with solvents satis- 
factorily, it is necessary not only 
to find solvent mixtures which will 
dissolve the scale in the equip- 
ment, but also to protect the met- 
als in the equipment during the 
scale removal. 

As air conditioning equipment 
may contain steel, cast iron, cop- 
per, brass, bronze, zinc, solder and 
other metals which in combination 
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Fig. 5—Chemical cleaning without dismantling of a large 
and complex condenser unit 


may be difficult to protect properly 
from the corrosive solvent, proper 
inhibitors are of major impor- 
tance in cleaning equipment of 
this type. There are inhibitors 
which give maximum protection 
on steel, for example, which may 
actually accelerate metal loss on 
brass. Experience and proper test- 
ing and control equipment are, 
therefore, important in chemically 
removing scale in air conditioning 
equipment. 

In one installation a tube type 
of air cooler, used to cool the air 
which in turn cooled 12—1400 hp 
motors, was chemically cleaned in 
8 hours without any dismantling. 
The existing water input and 
return lines were used to intro- 
duce the solvent. The coolers 
were 40 ft long, 10 ft high and 3 
ft thick and contained thousands 
of small copper tubes which were 
scaled up with a carbonate scale 
and copper oxides and were prac- 
tically useless before treatment. 
After treatment the coolers had 
almost the same heat exchange co- 
efficients as they had when they 
were first installed. (See Fig. 6.) 


The accumulation of scale in 
the cooling jackets of compressors 
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and large internal combustion wa- 
ter cooled engines is a frequent 
cause of costly shutdowns with 
the additional loss of efficiency in 
plant operation. By solvent clean- 
ing methods scale has been re- 
moved successfully in a few hours 


Fig. 6—Hook-up for successfully re- 
moving scale from tube type air cool- 
ing unit 40 ft long and 10 ft high 


PRNELER Peon 68 


SPRINKLER PRPCLER 


Fig. 7—Underground waste disposal 
system which was cleaned of scale in 
less than 24 hours without any dis- 
mantling 


from the cylinder water jack 
and from the water cooled pis'o, 
rods and water cooled exha.s; 
valves of each of five 1250 hp com. 
pressors. The solvent was intro. 
duced through the cooling wate; 
inlet connections so no dismantling 
was necessary. 


A novel treatment which illus 
trates the varied applications . 
chemical solvent cleaning 
made in the removal of scale fro: 
an underground waste disp 
system. The system contai 
spray nozzles and 1714 ft of 16: 
30 in. pipe, and the whole interna 
system being well covered wit! 
scale. The only practical meth 
of cleaning was the use of 
vents as the pipe was burik 
under large filter beds (see Fi, 
7). The scale to be removed 
found to contain: 75 per cent 
carbonate, F, CO,; 15 per cen 
amorphous iron compounds; 
per cent organic material. In or 
des to clean the system approx 
mately 35,000 gal of solvent wer 
used and the system was back 
service within 24 hours. The ip- 
stallation was not disturbed as it 
was not necessary to dig up an 
lines. The pumping rate was 
creased from 11.6 to 14.4 millio 
gallons of water per day. 


Cold water supply lines some 
times present a serious problen 
especially where they are burie 
contain many bends and _ turn: 
are of different sizes of pipe ar 
where the water supply can: 
be interrupted long enough to per 
mit removal of scale from the 


In order to remove the 
chemically from 800 ft of burie 
4 in. wrought iron line which ha 
leaded joints and was located 
a railroad yard, a pump truck wa: 
attached at each end of the lin 
The line was then filled with s 
vent and the solvent was pumpet 
back and forth for four hour 
When the line was inspected t! 
scale which originally was 2 
thick was found to be complete 
removed. The pump deliver) 
creased from 42 gpm to the orizi! 
rate of 125 gpm. Since this par 
ticular water line was used for the 
locomotive water supply on a mai! 
line of a railroad and as only : 
very inadequate standby line wa 
available the line could not have 
been out of use for more tha 
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10 hours for cleaning. Actually 
it was in operation within 8 
hours. The only pipe work per- 
formed was the making of solvent 
pump connections at both ends of 
the line and connecting four % in. 
pipe vents which were necessary 
to remove the gas formed in the 
chemical reaction. 

Water wells may be increased in 
production by the removal of de- 
posits or plugging agents from the 
well screen or by increasing the 
permeability of the water bearing 
formation. Various chemical] treat- 
ments have been used for rehabili- 
tation of water welis. Some of 
these produce successful and prof- 
itable results while others, due to 
improper materials or technique 
being used, result in no improve- 
ment. Numerous water wells have 
been successfully treated with 
chemicals with satisfactory results. 
Table 1 illustrates some of the re- 
sults that followed the acidizing of 
water wells. Acidizing of water 
wells, when handled by competent 
persons, provides a safe and sure 
method of improving most wells. In 
hibitors to protect the steel well 
equipment and proper auxiliary 
chemicals must be used if maxi- 
mum results are to be realized. 


A typical water well treatment 
is illustrated by a treatment made 
on a well producing from a lime- 
stone 1900 ft deep. The treatment 
was made in two stages, the first 
stage covering the entire produc- 
ing section. Before the second 
stage was made the lower 175 ft 
of the hole was plugged with a 
sealing compound material which 
was applied to the well in a liquid 
and formed a dependable plug. 
Several hours later this material 
returned to its fluid state uncover- 
ing the plugged off section. The 
sealing compound was used to 
block off the more permeable lower 
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section which had absorbed most 
of the first solvent pumped into 
the well. After the seal plug had 
turned into a semi-solid the sol- 
vent was pumped into the less per- 
meable section above the sealed 
section. Before treatment this well 
produced 65 gpm with a 150 ft 
draw down and after treatment 
the well tested 635 gpm with an 
82 ft draw down. This was an in- 
crease of approximately 950 per 
cent. 


In many hundreds of steam 
boilers, from the highest pressure 
steam generators to the small 
flash type water tube, small hori- 
zontal return tube and vertical 
fire tube boilers, the chemical 
scale removal method of cleaning 
is used with perfect safety to the 
equipment. The scale removal is 
almost universally successful and 
permits return of the equipment 
to operation in a few hours. 


The progress of chemical clean- 
ing during the last five years, due 
to a great amount of research, has 
resulted in improved knowledge 
of basic solvents and auxiliary 
agents; design of special equip- 
ment to transport, blend and pump 
large quantities of special sol- 
vents, and in improved practice in 
application of cleaning methods. 

Chemical cleaning is being ef- 
fectively used upon condensers, 
water lines, economizers, super- 
heaters, all types of boilers, station- 
ary—both water tube and fire tube 
—locomotive and marine; evap- 
orators, condensate lines, hydraul- 
ic valve systems, water stills, 
filters and softeners; blast fur- 
nace cooling coils, air condition- 
ing equipment, all types of refin- 
ing, distilling and food processing 
equipment, water wells, cooling 
jackets on internal combustion 
engines, compressors and other 
equipment. 


Table 1—Results of Water Well Acidizing 











| Acid | Production (GPM) Per 
Location Use for Type of pe of Used Before After Cent 
of Well Water Completion Formation Gag} ) Acid Acid | In- 
| Treatment Treatment Crease 
Kansas Industrial Open Hole sandy 3000 154 705 358. 
. Dolomite 
Wisconsin Domestic Gravel Packed Sandstone 5000 850 1250 47.1 
Texas Domestic Open Hole Limestone 9000 65 632 872. 
Ohio Industrial Open Hole Limestone 1000 200 800 300. 
Iinois Domestic Screen Gravel 2000 325 825 154. 
Indiana Domestic Gravel Packed Sand 1000 150 400 166.7 
AANSAS 'omestic Gravel Packed Sand 1000 200 800 300. 
illinois Domestic Gravel Packed Gravel 1500 50 250 400 
Ohio Industrial Open Hole Limestone 1000 195 285 46. 
Wisconsin Domestic Screen River Gravel 500 375 715 90.7 
Winois Domestic Open Hole Dolomite 2000 133 221 66. 
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W. L. WOODBRIDGE 
ANNOUNCES NEW 
CORPORATION 


The organization of Radiant 
Panel Heating, Inc. has been an- 
nounced by its founder and presi- 
dent, Wm. L. Woodbridge, a mem- 
ber of the ASHVE. The headquar- 
ters will be at 3950 Green Lake 
Rd., Route 2, Walled Lake, Mich. 

Others in the corporation wit) 
Mr. Woodbridge are, Grant Dudley. 
vice-president, formerly with Ford 
Motor Co.; Charles McCall, secre- 
tary and treasurer, recently dis- 
charged from the U. S. Coast 
Guard, and before the war, em- 
ployed by Woodbridge Plumbing 
and Heating Co.; John McCall, un- 
til recently a member of the Corps 
of Engineers in the U. S. Army: 
and Howard Johnson and Louis 
Tanguay, both formerly with Ford 
Motor Co. 

Mr. Woodbridge has the distinc- 
tion of being a pioneer of radiant 
heating in Oakland County. 
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OUR NEW LABORATORY 


T ue Research Program is now in full 
operation in the new quarters purchased by 
the Society in 
March. Locat- 
ed near /7Ist 
Street on Eu- 
clid Avenue, 
Cleveland 
(see map), the 
Laboratory is 
easily reached from the Cleveland Terminal 
and from the East 55th Street station of the 
Pennsylvania Railroad. 

Size of the lot is 86 ft by 580 ft, and the 
ploi plan indicates the location of the office 
and laboratory space. A small structure 
to house equipment for studies on solar 
radiation is now being erected on the open 
land at the rear of the building. 

Structural repairs and alterations to both 
laboratory and office space have been com- 
pleted. Excellent facilities are available for 
committee meetings and group conferences. 
































The staff is ready to welcome society mem. 
bers and representatives of the industry to 


discuss the programs now under way and 


those planned to meet the needs of the indus. 


try in the future. 


COOPERATIVE CONTRACTS 


The Committee on Research met during 
the Semi-Annual Meeting of the Society on 
board the S. S. Quebec. In addition to re: 
viewing the research projects currently in 
progress at the new Laboratory, the commit 
tee approved the renewal of Cooperativ: 
Research Contracts for 1946-47 with the fol: 
lowing institutions: 


Case School of Applied Science, Cleveland, Ohi 

University of Illinois (Medical School), Chicago, !!! 

University of Illinois (Engineering Experiment St:- 
tion), Urbana, Ill. 

State University of Iowa, lowa City, Ia. 

Kansas State College, Manhattan, Kans. 

University of Toronto, Toronto, Ont. 
































4 3 ——— TT m 

m eee tle 
w o 
j 4 * r 
| re —+-2 me ha “at 2 
| ms LABORATORY | OFFICE || | > 

— = | tA < 
| 2 5 \ m 
} m oa L 1 Z - 
112 Heating, Piping & Air Conditioning, August 1946—-ASHVE Journal Se 


























Hes 


m: 
to 
nd 


JS: 


fa: 


BAY Qinonsa 








No aspect of summer air conditioning has 
received more public attention than the so- 
called shock effect on entering a cooled en- 
closure from a hot outside and on returning 
to the outside from a cooled interior. 


Both sensory reactions and physiological 


Jadjustments enter into the problem, which 
Jalso has an important economic angle. 


The Committee on Research has arranged 


; with the College of Medicine, University of 


Illinois, Chicago, Ill., to continue the studies 
Scommenced in 1940 but suspended early in 


51942 on account of the war. The investiga- 


tions, which will deal with the physiological 
adjustment of human beings to rapid changes 


Jin atmospheric environment, will be under 


the immediate direction of Dr. Robert W. 
Keeton, head of the Department of Medi- 


STUDIES ON "ENTERING AND LEAVING SHOCK" 
TO BE CONTINUED AT UNIVERSITY OF ILLINOIS MEDICAL SCHOOL 


cine, and under the general supervision of 
the Society’s Technical Advisory Committee 
on Physiological Research, Dr. C.-E. A. 
Winslow, Chairman. 


Tests will be made with both male and 
female subjects and will cover moving from 
a hot environment of around 90 deg ET to 
comfort conditions ranging from about 69 to 
73 deg ET. The reverse will also be studied 
and physiological adjustments determined 
when persons enter a hot environment from 
a comfortable one. The effects of different 
types of clothing will receive particular 
attention. 

Data of great significance in problems of 


comfort cooling are expected from these 
studies. 


BRITISH NAVY ADOPTS EFFECTIVE TEMPERATURE SCALE 


The report Environmental Warmth and 
Its Measurement prepared by Dr. Thomas 
Bedford, Medical Research Council, Lon- 
don, and a member of the Society’s Techni- 
cal Advisory Committee on Physiological 
Research, describes the use of the effective 
temperature scale aboard ships of the Royal 
Navy. The report states: 

“For most practical purposes, and at any 
rate until the warmth of the environment 
approaches the endurable limit, effective 


temperature remains a reliable index of 
warmth. Recent studies suggest that at tem- 
peratures near the endurable limit the ef- 


fective temperature scale makes too much 
and 


allowance for dry bulb temperature, 





Courtesy 


that wet bulb temperature may be a better 
index than the present effective tempera- 
ture scale, but further research is needed to 
settle this point.” 


To make allowances for radiant heat, the 
British Navy has provisionally adopted an 
index called The Corrected Effective Tem- 
perature in which the reading of the Globe 
thermometer is used instead of the dry bulb 
thermometer. 


The report also points out tat readings of 
the silvered Kata thermometer and the 
wet Kata thermometer are no longer consid- 
ered suitable as an index of the warmth of 
an environment. 


of British Information Services 


H. M. S. “Howe” 
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(Left to right) F. 
Offner, T. H. 
of Montreal, S. W. 


A. Hamlet, 
Worthington, 
Salter, C. A. 


A. B. Madden, Alfred J. 
His Worship the Mayor 
Booth and Leo Garneau 


Semi-Annual Meeting in Canada 


Ove 400 enthusiastic members and guests of the 
ASHVE gathered in Montreal for the Semi-Annual 
meeting, June 10-12, 1946. Members began to arrive 
at the Mount Royal Hotel on Saturday and Sunday, 
June 8 and 9, in order to visit the historic and scenic 
attractions of Montreal. All arrangements for the meet- 
ing were in charge of the Montreal Chapter members 
who were on hand to greet the visitors. 

While Committee and Council members attended 
business sessions on Sunday and Monday morning, 
others drove to the top of Mount Royal for a view of 
the city and of the St. Lawrence; visited churches, 
cathedrals, and shrines; or took the occasion to do 
some interesting shopping. 

The registration on Monday morning, June 10, at 
the Mount Royal Hotel was followed by a Welcome 
Luncheon in the Jacques Cartier Room at 12:15 p. m. 
F. A. Hamlet of Montreal Chapter was toastmaster 
and introduced the national Society officers, Montreal 
Chapter officers and members of the Committe on Ar- 
rangements. In response to the welcome expressed by 
A. B. Madden, Chapter president, Pres. A. J. Offner, 
New York, N. Y., replied as follows: 


Thank you very much, President Madden, for your cor- 
dial welcome to Canada. While we have been in Canada 
before, it is the first time that we have had the experience 
and pleasure of holding a meeting with Montreal as the 
host Chapter. Your Chapter has the unique distinction 
of being the first Chapter to arrange for a meeting of 
the Society aboard ship, and we are looking forward with 
great anticipation and interest to this novel arrangement. 
We will enjoy seeing the fascinating sights of Montreal; 
we look forward to seeing the historical city of Quebec, 
and the scenic beauties of the St. Lawrence and the 
Saguenay Rivers. 


ll4 
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Personally, I feel quite at home in Montreal and, speak 
ing for the membership as a whole, I know that we w 
anticipate a fine time at the 1946 Semi-Annual Meeting 

The principal speaker at the luncheon was His Wor 


ship, the Mayor of Montreal, whose hearty welcom 


and remarks were greatly appreciated. 
First Session—Monday, June 10, at 2:30 p. m 


The first technical session was called to order | 
President Offner in the Jacques Cartier Room at 2:3 
p. m. 

First Vice-Pres. B. M. Woods, Berkeley, Calif., re 
terred to the proposal made at the Annual Meet 
ing in January, that the Council be authorized t 
invest such portion of the Society Endowment Fund «# 
may be advisable for the purchase of real property fu 
Society use and suggested that favorable action & 
taken. 

President Offner stated that, since three of the 
four technical papers to be presented at the sessio 
were prepared from Society research or cooperative 
research, he would request Cyril Tasker, Cleveland 
Ohio, Director of Research, to preside at the meetin 
and to introduce the authors and subjects. 

Mr. Tasker remarked that two papers had been pre 
pared by the Research Laboratory staff, one by Cast 
School of Applied Science from cooperative research 
and one by the Division of Industria] Hygiene of Ne¥ 
York State Department of Labor, which could also be 
classified as a research organization. 

G. V. Parmelee, Cleveland, Ohio, presented the p* 
per Forced Convection Heat Transfer Coefficients 
Along a Flat Surface, by Mr. Parmelee and R. 6 
Huebscher (published in May 1946 JoURNAL SECTION 
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eating, Piping & Air Conditioning), which was a sum- 
mary of a complete report of work carried out under the 
hirection of the Technical Advisory Committee on Glass 
niscussions of the paper were as follows: 


Cc. M. Ashley, Syracuse, N. Y., stated that the paper 
as of considerable significance because it extended the 
ork of previous investigators and formed a basis for the 
,ddition of further variables. He inquired about the sig- 
ificance of the « (alpha) factor and asked also if there was 
,»n explanation for the position of a certain group of test 

oints below the curve in Fig. 4. 

Ss. H. Downs, Kalamazoo, Mich., asked why the flow 
-hanged from turbulent to laminar when the plate was 
eversed in position. He also suggested that since turbu- 
ent flow and large scale turbulence were mentioned, it 

Bnight be advisable to invent a new term for the latter. 

™ The author defined « as the ratio of the heat transfer 
efficient of the test area to the average coefficient for 

Mthe test area plus the area in front of it. No explanation 

had been found for the location of the test points below 

Mthe curve. Change of flow from turbulent to laminar by 

“he reversal of the plate appeared to be due to the shape 

f the strut used to support the plate; possibly due to the 

™-hange in the radius of the strut. 


SAR RR SR a NO RI 8 a ee RT Ere AON NEE at 


™ L. G. Seigel, Case School of Applied Science, Cleve- 
Band, Ohio, presented the paper, The Effect of Tur- 
wulence Promoters on Heat Transfer Coefficients for 
"Water Flowing in Horizontal Tubes, by L. G. Seigel 
(published in June 1946 JOURNAL SECTION, Heating, 
Piping & Air Conditioning). He stated that the paper 
vas the result of work instigated by the Bureau of Ships 
f the Navy Department, which desired to obtain a 
minimum weight and size for air conditioning equip- 
ment on shipboard. This investigation pertained to the 


eat se of turbulence promoters in 5% in. O. D. tubes 
be hrough which water was circulated as a cooling medi- 
a im. Discussion of Professor Seigel’s paper follows: 

me Mr. Ashley remarked that the work reported in the 


Spaper had added to the knowledge of heat transfer in this 
slightly explored field. He pointed out, however, that it 
ad generally been found more desirable to obtain increase 
of heat transfer in coils with less loss in pressure by in- 
creasing the velo- 
city of the water 
in the tubes by re- 
circuiting. F or 


re this reason and 
eet: also because of the 
possibility of foul- 
| te : ‘ 
ing of tubes con- 
as taining turbulence 
for 


Nev 
» be 


ants 
[ON On the Saguenay Pres. 
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promoters, they were never used in practice except 
special applications. 

Mr. Ashley asked whether the author would interpret 
the test results in terms of heat transfer versus pressure 
drop and also whether an explanation could be given for 
the scattered location of test points. 

W. R. Heath, Buffalo, N. Y., inquired whether an at 
tempt had been made to increase the total heat trans 
mission by attaching the turbulence promoters to the 
tube in order to increase the internal surface. He als: 
asked whether such tests were being contemplated, if not 
already made. 

H. J. Ryan, New York, N. Y., questioned whether in 
crease in pressure drop due to the use of turbulence 
promoters might not be out of proportion to the gain i: 
heat transfer obtained. 

G. L. Tuve, Cleveland, Ohio, cited an experience in whict 
a 30 per cent increase of cooling effect was obtained in a 
test room by bending of the cooling coil tubing into a spiral! 
shape. He invited correspondence relating to the use of 
turbulence promoters because he stated much research 
work was now under way on the use of turbulators ir 
refrigerant evaporator coils. 

Professor Seigel stated that the cause of scattering of 
points had not been found, but that a similar condition had 
been reported in the results of tests using oil as a cooling 
medium, which were reported in the first edition of Heat 
Transmission by William H. McAdams. 

Referring to Mr. Heath’s question, the author stated 
that the turbulence promoters fitted snugly in the tubes 
but were not attached thereto. 


Before introducing the next paper, Mr. Tasker re- 
ferred to the successful meeting on industrial ventila- 
tion which was held in Detroit and sponsored by the 
Committee on Research. He stated that as a result of 
the interest developed at that meeting Dr. A. D. Brandt, 
Sanitary Engineer, U. S. Public Health Service, had 
been assigned to the ASHVE Research Laboratory for 
work on industrial ventilation problems. Although Dr. 
Brandt would not be available to continue his work 
because of his resignation from the USPHS, he would 
nevertheless continue to assist the Laboratory with his 
counsel. 

Dr. Brandt presented a summary of his paper Energy 
Losses at Suction Hoods, which he prepared with Rus- 
sell J. Steffy as co-author (complete paper and dis- 
cussions to be published in JOURNAL SECTION, Heating, 
Piping & Air Conditioning.) 

A. C. Stern, New York, N. Y., chief engineer, Divi- 
sion of Industrial Hygiene, New York State Depart- 
ment of Labor, presented the paper Characteristics of 
Unit Dust Collectors, by A. C. Stern, 
Jack Baliff, A. E. Perina, Robert 
Crowley, Benjamin Feiner, and A. A. 
Urbano (published in May 1946 
JOURNAL SECTION, Heating, Piping & 
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Mrs. G. Lorne Wiggs, Mrs. F. W. 
Hutchinson, C. M. Burnam, Jr., 
Chicago, and Kay Hutchinson 


Air Conditioning). 
Mr. Stern stated that, in addition 
to describing methods of testing dust 


of the paper were as follows: 


J. M. Kane, Louisville, Ky. (Written): The comprehen- 
sive test data presented by Mr. Stern and his associates 
indicate that unit dust collector designs using an effective 
primary dust collector and a high efficiency viscous filten 
as a final cleaner permit visible and objectionable concen- 
trations of dust to escape to the workroom. 


It should be noted that probably 90 per cent of all unit dust 
collectors are installed to remove dust from metallic grind- 
ing, polishing or buffiing stands; from tool room machines 
such as surface, cutter, tool and hob grinders; or from 
portable or flexible shaft grinders. The dust collected 
from this group of operations will have distinctly dif- 
ferent particle size distribution and higher specific gravity 


than tumbling mill dust used to secure the test data. 
Visible escapement of dust is certainly not typical of 
collector units in this group on such applications and 


obviously would not be tolerated by users if such visible 
escapement were existent in actual practice. 


While it is agreed that the efficiency of viscous filters 
on fine particles is lower than on fabric filters of cloth, 
felt, or similar media, the advantages of high dust holding 
capacity with slow rise in resistance of the viscous filters 
should not be overlooked. It extremely difficult to 
obtain vibration of fabric filters every 8 hours especially 
of the small unit collector type. Failure of such mainte- 
nance will result in extreme reduction in exhaust volume 
and will allow dispersion of increasing quantities of dust 
to the workroom because of insufficient air flow at the 
exhaust hood. 


From the above comments it appears that the rating 
procedure based on tumbling mill dust or equal too 
severe for an estimated 90 per cent of unit dust collector 
applications and that dust counts on effluent air would 
be greatly reduced had test conditions reproduced dust 
loadings typical of that group. 


It should also be questioned whether air cleanliness of 
three mppcf (million parts per cubic foot) for effluent 
air exhausting nontoxic metallic dust should be required, 
realizing that 5 mppef is generally accepted as safe limits 
for 100 per cent free silica, and noting further that unit 
dust collectors are only applicable to exhaust systems of 
small air volume. The proposed standards would prevent 
the installation of a unit collector having a dust count of 
5 mppef (assuming ambient count is 2 mppcf) for a two 
wheel grinding stand requiring an exhaust volume of 
1000 cfm unless the workroom were 250x40x10 ft and 
further unless this unit dust collector were the only col- 
lector in that area. 


is 
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collectors, the paper showed that most Mrs. Alfred J. Offner 
of the units developed approximately 
50 per cent of the manufacturer’s ratings. Discussions 
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G. L. Ballantyne, Miss Doroth 
Mildner and Mrs. Ballantyn 
R. S. Farr, Los Angeles, Calif 
ported some tests in dust collect 
which he found that a precleaner 
viscous impingement filter used to 
operated with less efficiency tha) 
obtained by the filter when used 
Precleaners, he said, take out the 
particles and filters remove the light ones but filters 
out both heavy and light particles were more efficient 
the combination. 

Mr. Tasker referred the vital inter 


to Society's 






the subject of air cleaning and mentioned that as a res 


of the consideration given the subject at the last m« 
of the TAC on Air Cleaning the Research Labo: 
would have a full time research engineer on air cl 
problems. Arrangements were being made to obta 
nancial assistance from the air filter industry and 


expected that information obtained would lead to dev 


ment of a standard code for testing air cleaning dey 
Dr. Brandt pointed out that there are three types 
cleaning devices: (1) filters or cleaners which r 
soot and dust from ventilation systems in office and | 
buildings, such as stores, theaters, etc.; (2) filters « 


al 


lectors used to remove relatively high concentration: 


atmospheric contaminants from air handled by 
exhaust systems; and (3) cleaners used on 
compressors and other types of machines. 


He stated that the TAC on Air Cleaning appea: 


intake 


indust 


be interested only in the first type, whereas real inter 


should be shown in at least the first two types ment 
Lack of progress to date in regard to the second 
was shown by the fact that Mr. Stern had to devis 
ing methods for the air cleaners investigated. 

R. S. Dill, Washington, D. C., stated that the air 


industry had been stalled for 15 years on the matter 
a standard dust for testing air cleaners. He proposed t 


filters be tested with a series of dusts and be 


classif 


according to the size of dust which the filter would coll 


The TAC on Air Cleaning, he said, is interested i: 
trial dust catchers as well as in air filters. 

L. T. Avery, Cleveland, Ohio, suggested that as 
cleaner user he was interested in a rating which th 
could depend upon for a continuous performance. 
in terms of a clean air cleaner seemed meaningless 


W. H. Carrier, Syracuse, N. Y., referred to the im 
tance of considering the type of dust and the weight | 
He pointed out that ther 


micron as well as the size. 


' 


a great difference in the type of cleaner requiré 
example, for relatively heavy metallic dusts an 
required for fine cotton or lint dusts. It is necessary, 


said, to study the subject broadly in order to decide upo 


the different types of dust which should be 


as test dusts. 

Mr. Farr mentioned that the TAC on Air Cleaning 
considering the questions raised by both Mr. Ave: 
Mr. Carrier. He stated a standardized test metho 
necessary in order to evaluate the effect of dust p 
size and density. 
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s. H. Downs, Kalamazoo, Mich., remarked that the dis 
ssions of rating usually referred to the rating of com- 
te systems, whereas catalog ratings of air cleaners refer- 
3 to the performance of an individual part of the system 
y. The purchaser of a cleaner installs it in a system 
i then the system design has an effect upon the per- 
rmance. 

The author pointed out that it had been necessary to 
vise a test method for the air cleaners in order to be 
ble to tell inspectors and purchasers what to expect in 
gard to air cleaner performance. 

Referring to Mr. Kane’s statement that 90 per cent 
the installed cleaners were dezling with dusts which 
re easier to handle than the dust used in the test, the 
thor stated that, in view of the absence of any control 
rer buyer, purchaser, or method of rating, it was prefer- 
ble to have a test dust representing 25 per cent of the 
ficult cases rather than one representing 75 per cent of 
he easier ones. 

| Referring to Mr. Downs’ remark, the author stated that 
it dust collectors were usually installed adjacent to the 
burce of contamination and therefore were not greatly 
Fected by duct connections and hoods. 

The author stated that rating of cleaners with reference 
) size of particles separated was in use for rating equip- 
ent designed to remove cinder and fly ash from flue gases. 
Second Vice-Pres. G. L. Tuve then took charge of 
he meeting’ and announced that the registration at 
00 p. m. was 325 members and guests. Members were 
formed that the S. S. Quebec would sail at 7:45 p. m. 
‘Biylight saving time and that the second session would 
a > held aboard the boat. 

The meeting was adjourned at 5:20 p. m. 


we Second Session—Tuesday, June 11, at 9:30 a.m. 
es The meeting was called to order in the music room of 


e S. S. Quebec by First Vice-Pres. B. M. Woods, Ber- 
ley, Calif., who introduced G. Lorne Wiggs, a member 
Montreal Chapter, who presented his paper Air Con- 
s tioning a Canadian Windowless Textile Mill (pub- 
triad Hished in July 1946 JOURNAL SECTION, Heating, Piping 
" Air Conditioning). Discussions of the paper were as 
llows : 

Cyril Tasker, Cleveland, Ohio, asked whether dry bulb 
mperature was of any great significance outside of its 
ect on the relative humidity and whether relative hu- 
idity was not the more important factor. In view of 
e small number of employees working in a textile mil! 
seemed that the human load would be quite a small part 
the total. 


L. T. Avery, Cleveland, Ohio, re- 


arked that in order to hold the relative 
-" bmidity constant it would be necessary 
hold the temperature constant. Mr. 
ery also inquired about the construc- 
mn of the air distribution box with re- 
rd to position of air outlets. 
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H. E. Ziel, Detroit, Mich., inquired whether the fan room 
and first floor side walls and roof were of the same con 
struction. He also asked whether a closed type exhaust 
and recirculating system had been considered in order to 
reduce the need for insulating the fan room walls. 

R. S. Dill, Washington, D. C., asked what type of air 
cleaners were used in the recirculating air stream. 

Replying to the discussions the author stated that mill 
operators desired constant relative humidity, but that fo: 
production of cotton goods he was not certain whether re! 
ative humidity or absolute humidity was most important 
Temperatures seemed to be of secondary importance 
While an operator usually tended 100 spindles, the ma 
chines shown in the mill described would enable an opera 
tor to tend 500 or 600 spindles. 

The air distribution boxes were designed for stream 
lined flow from the units into the box and had grille 
outlets on both sides equipped with deflectors to direct 
the air upward or downward. 

Replying to Mr. Ziel, the author stated that the insula- 
tion in the fan room and in the first floor rooms was the 
same in regard to heat loss, but that the construction was 
different. 

Air cleaners used in the plant consisted of wire mesh 
in the air outlets in the rooms, filters on the air condition- 
ing units, also an air washer. A central vacuum cleaner 
system was used to pick up the bulk of the lint. 

First Vice-President Woods expressed interest in the 
fact that water could be used for cooling purposes and 
wasted, whereas in California water would be too scarce 
for such a purpose. 


C. O. Mackey, Ithaca, N. Y., presented the paper, The 
Sol-Air Thermometer—A New Instrument, which he 
prepared with L. T. Wright, Jr., as co-author. Com- 
ments on the paper were as follows: 


C. F. Kayan, New York, N. Y., congratulated the au 
thors on developing an instrument which gave promise 
of much future use. He inquired whether any temperature 
measurements were made at the core of the instrument 
and also asked how the outside surface coefficients 
determined for different air velocities. 

C. M. Ashley, Syracuse, N. Y., remarked that the paper 
was an excellent piece of work and described an instrument 
for which many valuable uses could be found. Practical 
problems to be worked out in establishing the accuracy 


were 


of the instrument were determination of the effect of 
size of instrument and wind direction. He pointed out 
that it might not be sufficient to have a larger instru 


ment, but that it also might be necessary to consider a 
suggested check of the instrument which would be a 
comparison of readings of the instrument with readings 
taken on iasulated panels of considerable size placed on 
the sides of a building. Mr. Ashley expressed the hope 
that accumulation of readings taken 
with the instrument would make it pos- 
sible to combine the effects of sunlight, 
radiation, outside temperature, and wind 
velocity, and to correlate these with out 
side wet and dry bulb temperature. 
Second Vice-President Tuve, inquired 
whether any application of the instru- 
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L. T. Avery 


ment had been made to determine emissivity. 

Mr. Avery asked whether a modification of the sol-air 
thermometer would make it adaptable for determining the 
combined effect of temperature, radiation, air motion, and 
humidity in the environment of industrial workers. 

J. N. Livermore, Detroit, Mich., asked how important 
it was to have a material of low specific heat and small 
thermal lag on the surface of the sol-air thermometer 
and also whether thin pieces of a material of high specific 
heat would interfere with the taking of proper readings. 
He asked whether it was practicable to obtain a surface 
layer of brick and mortar thin enough for test purpose. 

Mr. Dill remarked that, since the problem was to secure 
a mathematical relation of the indication of the sol-air 
thermometer to the heat gain of buildings, the ultimate 
form of the instrument was not of importance as long as 
it were standard. 

L. T. Wright, Jr., Ithaca, N. Y., presented the paper 
Periodic Heat Flow—Composite Walls and Roofs, by C. 
O. Mackey and L. T. Wright, Jr. (published in June 1946 
JOURNAL SECTION, Heating, Piping & Air Condition- 
ing). The following discussions were presented: 

Professor Mackey stated that the exact analytical solu- 
tions for the two and three layer walls mentioned in the 
paper would be included with the paper when published 
in the TRANSACTIONS. This additional material would also 
show the effect of the order of assembly of the material 
layers in the walls and would include the effect of inter- 
changing inside and outside layers. A newer method of 
obtaining an equivalent simple wall which had been de- 
veloped after the paper had been completed would also be 
included in the TRANSACTIONS. 

In responding to the discussions the author stated that 
no measurements of temperature were made at the core 
of the instrument. The sol-air thermometer was presented 
as an idea which it was hoped others would study. Wind 
velocity was not measured, but the sol-air temperature 
was influenced by wind velocity. 

With the sol-air thermometer exposed to a clear night 
sky it was found that horizontal top surface was 10 deg 
below air temperature and the sides were about 5 deg 
below. 

Mr. Tasker paid tribute to the excellent work Professor 
Mackey had done for the Society on heat flow and cooling 
load determinations. 

Mr. Ashley referred to the great value of the several 
papers on sol-air temperature and periodic heat flow which 
the authors had presented to the Society. One important 
point established in the papers has been the small im- 
portance of the sunlight radiation upon the total heat 
load. A result of the studies reported has been the es- 
tablishment of an orderly procedure in solving periodic 
heat flow problems and, in addition, the work has shown 
many inconsistencies in experimental data which have 
been used to date. The papers have emphasized the need 
for better data on conductivity, density, and specific heat 
of material, film coefficients, and sunlight radiation, and 
have stimulated research activity on these subjects. Mr. 
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Lee P. Hynes, E. E. Wells, Mrs. 
Hynes and Mrs. R. F. Connell 


Ashley suggested the desirability of presenting the day 
in a form more readily usable by the estimating enginee 

Professor Mackey stated that a simplified presentati 
of the data had been given to the TAC on Cooling Los 
and it was hoped that simple tables of desired accurs 
could be provided. 


The next paper, Heat Losses Through Wetted Wa) 
was presented by the author, E. C. Willey, Corvall 
Ore. (published in June 1946 JOURNAL SECTION, Heo 
ing, Piping & Air Conditioning). Discussions « 
paper were as follows: 


W. H. Carrier, Syracuse, N. Y., inquired whether a 
attempt was made to apply a correction for different 
door vapor pressures. 

Prof. C. F. Kayan, New York, asked whether th: 
side film coefficients had been determined for the ¢ 
conditions. 

Mr. Tasker spoke of the obstacles Professor Willey hs 
overcome in completing the work reported in the paper 

Professor Willey stated that no work was done in & 
termining film coefficients as the investigation covered 
the determination of overall coefficients. 


After an expression of thanks to the author and dis 
cussers and a statement that the session had been high! 
successful and very enjoyable, First Vice-Preside: 


Woods announced that the meeting was adjourned « 
11:45 a.m. 
Third Session—Wednesday, June 12, at 9:30 a.m. 
The third technical session which was held in th 


music room of the S. S. Quebec was called to order 
Second Vice-Pres. G. L. Tuve at 9:30 a.m., June 12 


The paper, A Rational Basis for Solar Heating An# 
ysis, by F. W. Hutchinson and W. P. Chapman, we 
presented by Professor Hutchinson (published in t& 
July 1946 JOURNAL SECTION, Heating, Piping & Ai 
Conditioning). Professor Hutchinson pointed out thé 
the object of the study being made was to investigatd 
solar heating under ideal conditions in actual hous 
built for test purpose in order to learn the advantage 
and disadvantages of solar heating. Discussions of 
paper were as follows: 

Second Vice-President Tuve mentioned that the Socitl! 
received many requests for information on radiant heatit 
and solar heating and that the paper pointed out varic® 
steps required in a research program relating to the 
jects. 


G. Lorne Wiggs, Montreal, asked whether the two pe” 


of glass forming the air space were hermetically sea! 
and whether the graphical solution could be applied ' 


ASHVE 


Journal Sect 


Cd 















puble glass whether air was contained between the panes 
not. 

Cc. F. Kayan, New York, N. Y., asked for the authors’ 
mments en the day and night temperatures obtained 
the solar and non-solar houses. 


Professor Mackey expressed the thought that the study 
sorted Was very important. He asked how the authors 
mained the solar and sky radiation on a vertical surface, 
is whether it was obtained from the Weather Bureau 
calculated as if the radiation were all beamed and then 
ected as beamed radiation by trigonometrical means 
»r vertical surfaces. Other questions asked were whether 
milar calculations were to be made for other than the 
incipal orientation, since obviously there might be opti- 
mum orientation such as 15 deg west of south. Professor 
ackey also asked whether the charts applied to both 
ouble and single glass construction. 
W. E. Heibel, New York, N. Y., inquired whether the 
ype of glass used had any effect in filtering the solar 
Bays and whether some types of glass were better than 
thers. 
Brig. Gen. W. A. Danielson, Memphis, Tenn., pointed out 
tati at in living in a solar type house he had found it de- 
Loaffmirable to draw curtains at night to prevent heat loss. 
ira L. P. Hynes, Philadelphia, Pa., asked whether any tests 
vere made using glass in an inclined position such as found 
greenhouses. 
Replying to the discussions, Professor Hutchinson stated 
‘a ehat the graphical solution applied regardless of the gas 
r air contained between the panes of glass, provided it 
id not contain large quantities of CO. or water vapor. 
During the night the temperature in the solar house was 
wer than in the non-solar type. During the day there 
fas a rise in temperature in the solar house even when 
here was no sunshine. It was also of interest that the 
emperature of the non-solar house also exceeded the 
butside temperatures, thereby showing that all houses re- 
eive some solar heat. 
Referring to Professor Mackey’s questions, the author 
tated that the solar intensity curve included all forms of 
adiation except sky radiation. Allowance was made for 
ky radiation insofar as it represented energy transmitted 
hrough windows. 
The author mentioned that orientation was recognized as 
bf great importance and was to be considered in further ex- 
periments, 
Answering Mr. Heibel’s questions, Professor Hutchinson 
pointed out that in summer it is desirable that glass trans- 
mit a minimum of heat and a maximum of light, but that 
n winter for solar heating purpose any clear glass would 
» adequate. Solar heat transmission into the building. 
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Mr. and Mrs. A. E. Horsburgh 


he said, was independent of outside temperature, but the 
heat loss from the room through the windows to the 
outside would increase with a decrease of outside tem 
perature. 

No tests of glass in an inclined position had been planned 
under the present appropriation of funds. 

In referrring to General Danielson’s remark, the auther 
stated that the tests showed results for all of the solar 
energy that could pass into the house, but that obviously 
results would be different in a house wkere drapes were 
closed at night to keep heat in and where they might also 
be closed during part of the day. 


Second Vice-President Tuve announced that New 
York Chapter and Pittsburgh Chapter had contributed 
$875 toward payment of the mortgage on the new Re- 
search Laboratory. 

First Vice-President Woods announced that afte: 
further consideration by the Finance Committee and 
the Council it was found desirable to reconsider the 
action taken at the first technical session regarding the 
Endowment Fund and a motion to reconsider the action 
was voted, after which the original motion was with- 
drawn. 

C. C. Wright, State College, Pa., presented the pape: 
Hold-Fire Controls for Bituminous Coal Stokers, which 
he prepared with T. S. Spicer and H. A. Baumann as 
co-authors (published in this issue, see pp. 101-107 
Discussions of the paper were as follows: 

R. A. Sherman, Columbus, Ohio, remarked that while 
the time-lapse control might be wrong in principle it was 
simple and had worked satisfactorily with a large number 
of types of coal. He agreed that because of the over-run 
of temperature experienced in mild weather, stokers em- 
ploying such controls were not as efficient as other fur- 
naces using fuels which did not require hold-fire devices. 
He inquired whether the author had come to a conclusion 
regarding the average amount of fuel that might be saved 
per hour by a firebox temperature control and also what 
the maximum allowable fuel consumption for a hold-fire 
operation should be. These items would be of value in 
judging stoker performance and stoker fuels. 

R. A. Baker, Syracuse, N. Y., inquired whether there 
was on the market a satisfactory temperature operated 
hold-fire control. 

W. H. Carrier, Syracuse, N. Y., reported a satisfactery 
six-year continuous operation of a time-lapse type of 
control on an anthracite type of stoker on which the 
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EN ROUTE TO MONTREAL! 
“ _. chat’s interesting, I’m also on my way to 
the ASHVE Meeting in Montreal.” 
“My name is Close. I’m from Chicago.” 
“My name is Farr. I’m from Los Angeles.’ 
The above is an extract from a conversation 
which took place on the train en route from Chi- 
cago to Montreal between two of the Society 
Members, Paul D. Close, Chicago, and Richard 
S. Farr, Los Angeles. 











original adjustment had not needed any change. 

General Danielson remarked that the time-lapse type of 
control had worked very satisfactorily in a stoker instal- 
lation burning anthracite on a hot water installation 
equipped for summer-winter hot water supply. The boiler 
thermostat maintained a fire with a water temperature 
just below 100 F. 

Professor Wright referrred to Mr. Sherman’s comments 
and stated that for a home installation the hold-fire rate 
to take care of the heat loss from the service water tank 
should be about one-half pound of coal per hour, whereas 
the lowest rate obtainable by means of the time-lapse 
control was 2.3 lb per hour, which was about what would 
be normal for winter operation. The temperature type of 
contro] had operated with the same type of coal at one- 
half pound per hour on a clinkering stoker and at a rate 
of 0.36 lb per hour with an ash removal type of stoker. 
While samples of the temperature type of control were in 
field operation, durability had not yet been determined by 
operation at a sufficiently long period. Three control man- 
ufacturers were working on production of types of con- 
trol employing the principle described. 

Referring to the remarks of General Danielson and Mr. 
Carrier, the author stated that, while operation with 
anthracite would be satisfactory with time lapse controls, 
operation with bituminous coal required a temperature 
type of control. 

Dr. C.-E. A. Winslow presented the paper on The 
Influence of an Interior Coating of Aluminum Paper on 
internal Thermal Conditions and Heat Economy, by 
R. J. Lorenzi, L. P. Herrington, and C.-E. A. Winslow. 
Discussions of the paper were as follows: 

W. H. Carrier, Syracuse, N. Y., complimented the au- 
thors upon the excellence of the paper and asked whether 
the effective temperature had been evaluated with and 
without the aluminum coating on the walls. He spoke of 


the radiant heat transferred between walls and thermom- 
eters or thermocouples and, therefore, believed it was im- 


Mrs. L. T. Avery, Mrs. C. E. Price and Mr. Price (Dean 
L. E. Seeley, G. B. Supple and son at right in rear) 
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Leaving the Capes 


portant to know how the temperatures were obtain 
what the effective temperatures were. 

Second Vice-President Tuve stated that too little 
tion had been given to the emissivity of brick used o 
inside and outside surfaces. 

L. E. Seeley, Durham, N. H., remarked that as t/ 
were three or four walls the saving reported by lowe: 
of night temperatures might be higher than would norma 
be obtained in a residence. 

J. W. Miller, Lansing, Mich., asked whethe: 
information in the paper could be used in computing }! 
heat loss of a construction employing thin insid 
outside aluminum surfaces. 

Dr. Winslow, speaking for the authors, stated 
temperatures reported were operative temperatures wh 
showed the net effect of radiation and convection. Refe 
ring to Dean Seeley’s comments he stated that the saving 
reported applied to a two-room one-story building « 
would be much less in a large building which would ak 
have a much greater storage capacity. 

Surface coefficients were found to check values in Tu 
GUIDE of the Society and the results of tests would 
cate no change in the present method of computing overs 
air to air heat transfer coefficients. 


Vice-President Tuve announced that the resolution 
usually presented at the last technical session would » 
presented at the banquet at the Chateau Frontenac 

The last technical session was adjourned at 11:25 an 

The photographs used were furnished through th 
courtesy of W. G. Hole, manager, Air Filter Div., D 
ling Bros., Ltd.; C. A. Booth, sales engineer, Fibergis 
Canada, Ltd.; G. Lorne Wigys, consulting engine 
G. Lorne Wiggs and Co., of Montreal: D. M. Alle 
owner, D. M. Allen Co., Kansas City, Mo., and L.1 
Avery, president, Avery Engineering Co., Clevelar 
Ohio. 

The first land and sea meeting of the Society provide 








Enjoying the view of the Capes 
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» opportunity to combine sightseeing in a neighboring 
yntry with pleasant relaxation aboard the S. S. 
buebec, While viewing the interesting landscape along 
e St. Lawrence River and watching the rocky domes 
d cliffs lining the Saguenay River, the deepest river 
» the world. The popularity of this type of summer 
Maecting was shown by the large number of ladies ac- 
mmpanying the members. 
Sightseeing tours and visits to churches and informal 
atherings of friends provided the entertainment fea- 
res for Sunday, June 9. More sightseeing and shop- 
ing trips were enjoyed by the ladies on Monday, both 
fore and after the Welcome Luncheon. 
Immediately after the Monday technical session mem- 
rs and guests boarded the S. S. Quebec, promptly 
lied the dining room for the first meal afloat, and then 
roceeded to become comfortably settled on deck to 
match the scenery. Music for dancing and entertain- 
ent were provided in the music room until 12:00 
‘clock each evening. 
In the afternoons the music room was reconverted 
ito a lounge where concert music was provided by the 
Jphip’s orchestra and where members and guests had an 
e anfmpportunity for conversation and discussion. A par- 
icular advantage of the cruise, since the ship was oc- 
~ upied almost completely by the ASHVE, was that it 
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irs ave, families of members from all parts of the country 
avingAgn Opportunity to become well acquainted in the relaxing 
z anf™mtmosphere of the ship. 


















On Tuesday afternoon when the S. S. Quebec stopped 
t Murray Bay, many guests visited the Manoir Riche- 
eu via carriage and bus, although a drenching rain 
revented the scheduled sports events which had been 
lanned by the committee. Visitors to the Manoir 
Richelieu brought back interesting purchases of Cana- 
ian handiwork. 

On Tuesday afternoon while the ladies inspected the 






> a0MBhip’s galley, members of the Society accepted the in- 
h thil@itation to inspect the engine rooms. 

, Dari On Tuesday evening after a brief stop at Tadoussac, 
ergimhe S. S. Quebec entered the fjords of the Saguenay 
inee&nd, although the sky was clouded at the start, the moon 


ame out about 10:00 p.m. thereby permitting the guests 


T. H. Worthington 
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aid 


to enjoy the round rocky domes and capes in the moon- 
light. The ship arrived at Bagotville, the head of navi- 
gation for ocean going ships, during the night. 

Wednesday morning dawned with a cloudless sky, 
giving many members an opportunity to watch the sun- 
rise over the Laurentian Mountains. Later as the ship 
passed the capes of the Saguenay on its return voyage, 
the ship’s engines were stopped to permit taking of 
pictures and for enjoyment of the beauty of the thou 
sand foot cliffs which seemed only a few feet in distance 
from the ship. 

A stop at Tadoussac permitted members to visit the 
oldest fur trading post in North America. 


Banquet 


The S. S. Quebec docked at Quebec at 7:30 p.m. and 
members and guests had a brief view of a part of the 
city as they were taken by bus to the Chateau Frontena 
for the semi-annual banquet. F. A. Hamlet, Montreal, 
was toastmaster at the banquet at which the firm friend- 
ship of Canada and the United States was frequently) 
mentioned by all speakers. 

Special features of the banquet 
Monsieur M. Viau, representing His Worship the Mayor 
of Quebec, Lucien Borne, and the Honorable Paul Bal- 
you, Minister of Trade and Commerce, who represented 
the Prime Minister of Quebec Province. 

Responses to the fine sentiments expressed by the 
Canadian speakers were given by President Offner and 
President Madden of Montreal Chapter. 

Eight past presidents of the Society were present: 
M. F. Blankin, Philadelphia, Pa.; W. H. Carrier, Syra- 
cuse, N. Y.; S. H. Downs, Kalamazoo, Mich.; H. P. 
Gant, Glenmore, Pa.; E. Holt Gurney, Toronto, Ont.; 
C. V. Haynes, Portland, Me.; W. T. Jones, Boston, Mass.. 
and C.-E. A. Winslow, New Haven, Conn. 

Past President Gurney made the presentation speech 
on the memory book to be given to Dr. Winslow, as 
president of the Society in 1945. This book which 
would be similar to his own past presidential memory 
book, which he valued so highly, had been held at 
Canadian Customs at a value of $1,000,000, said Mr. 
Gurney. Dr. Winslow responded by expressing his great 


were speeches by 





Leo Garneau 


ASHVE Journal Section 121 


“oe 





personal pleasure in having been allowed to serve the 
Society in its highest office. He paid tribute to the 
contribution of the Society to human comfort and wel- 
fare through its research and through the work of its 
members. 

The Committee on Resolutions presented the follow- 
ing resolutions, which were adopted unanimously: 


Resolutions 


The Resolutions Committee appointed by President 
Offner offers the following: 


WHEREAS, the great success of the 1946 Semi-Annual Meet- 
ing of the AMERICAN Society Or HEATING AND VENTILATING 
ENGINEERS has been due to the careful and thorough prepara- 
tions of the Montreal Chapter and affiliate Canadian Chapters. 
and 

WHEREAS, the active effort of the Committe on Arrangements, 
under the able leadership of its General Chairman, F. A. Hamlet, 
and Leo Garneau, Vice-Chairman, supported by A. B. Madden, 
President of the Montreal Chapter, together with His Worship, 
the Mayor of Montreal, 

a 

Be Ir Reso.tvep, that an expression of appreciation be adopted 
and that copies be sent to them and to each of the following: 

To the Management and Staff of the Mount Royal Hotel for 
their able assistance ; 

To the Management and Staff of the Chateau Frontenac for 
their gracious hospitality ; 

To the Montreal Convention and Tourist Bureau for the tours 
and entertainment at Montreal; 

To the Newspapers and Trade press of both Canada and the 
United States; 

To M. Viau who represented His Worship the Mayor of 
Quebec, Lucien Borne, and to Honorable Paul Balyou, Minister 
of Trade and Commerce in the Provincial Government of Quebec 
representing the Prime Minister of the Province, for their 
participation in making the Banquet the climax of this very 
successful Society Summer Meeting; 

To the Canada Steamship Co., especially Messrs. Bonter, 
Daly, Fisher and Captain Burch and all of his Staff who have, 
under these difficult times, rendered us such outstanding service 
and cooperation ; 

To the Speakers for the time and effort necessary to prepare 
the technical papers which were very well received and enjoyed : 

To the eight past presidents of the Society who are with us 
at this Meeting. 

These resolutions are offered for adoption. 


Respectfully submitted, 
Carl F. Boester, Chairman 
L. T. Avery 
J. E. Haines 
W. E. Heibe! 
F, E, P. Klages 
G. W. F. Myers 


After the banquet members and guests returned » 
the S. S. Quebec which sailed for Montreal at 11:00 py 


Although wind and tide delayed arrival in Montrey 
Thursday morning, the 13th, it was the consensiis , 
opinion of all who made the cruise that they had, 
wonderful trip and had enjoyed one of the best sunme 
meetings ever held by the Society. 


Chapter Delegates 


There were 24 Chapters represented at the Chapte 
Delegates Committee Meeting which was held aboar 
the S. S. Quebec on Tuesday, June 11, with F. A. Lege, 
Washington, D. C., chairman, presiding. The duties « 
the Chapter Delegates were outlined by the chairmy 
and among the subjects discussed were the necessit 
for a meeting agenda, membership activities, uniform 
chapter by-laws, speakers for chapter meetings, ¢o,. 
ducting chapter meetings, and a report by F. C. & 
Intosh, Pittsburgh, Pa., chairman of the Chapter Re. 
tions Committee. 

L. P. Saunders, Lockport, N. Y., chairman of Coy 
mittee on Research, received a check from the Pitt. 
burgh Chapter and reported receipt of a check from th 
New York Chapter toward reduction of the mortgay 
on the Research Laboratory building. 

T. F. Rockwell, Pittsburgh, Pa., gave a report 
work of the Guide Publication Committee and invite 
delegates to have their chapter members send commen 
and suggestions for improvement of the Technica! Day 
section in THE GUIDE. 

It was decided that future Chapter Delegates Mee. 
ings would provide a two-part session, one for businex 
and reports and another for special discussions. It wx 
also agreed that a resumé of previous Chapter Del 
gates Meetings would be made before the next Annu 
Meeting. 

F. A. Leser was elected to serve as chairman of th 
Chapter Delegates Committee for the coming year 

C. M. Burnam, Jr., Chicago, Ill., served as secretar 
for the Committee. 





ROCKWELL OPENS OFFICE 
IN PITTSBURGH 


Theodore F. Rockwell announces 
the opening of an office for the 


Guide Publication Committee now 
preparing the silver anniversary 
edition of THE GUIDE 


The following officers were ele 
ed: Chairman, H. C. R. Carls 
American Society of Mechani 
Engineers; Vice Chairman, H. ? 
Wall, American Society of Sajet 


practice of mechanical engineering 
at 900 Century Building, Pitts- 
burgh 22, Pa. 


Mr. Rockwell, formerly professor 
at the Carnegie Institute of Tech- 
nology, joined the ASHVE in 1932 
as a junior member and the follow- 
ing year was advanced to full mem- 
bership in the Society. He served 
as president of the Pittsburgh 
Chapter in 1944, as its vice presi- 
dent the previous year and as its 
secretary for a period of seven 
years. He has been a member of 
various Research Technical Advi- 
sory Committees and is now serving 
on the TAC on Heating Load. Mr. 
Rockwell is chairman of the 1947 
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ENGINEERING SOCIETIES 
COUNCIL OF NEW YORK 
ORGANIZED 


Announcement was made recently 
at the Engineering Societies Build- 
ing, New York, N. Y., of the 
organization of the Engineering 
Societies Council of New York, 
comprising delegates representing 
the local chapters of engineering, 
scientific and technical societies. 

The purpose of the new organiza- 
tion in Greater New York is to en- 
able the engineering profession to 
render a better coordinated pro- 
gram in the interests of the public 
and the members of the partici- 
pating organizations. 


Heating, Piping & Air Conditioning 


Engineers; Secretary, P. P. Davi 
American Society for Testing Me 
terials; and Treasurer, H. F. Dari 
Institute of Radio Engineers. 7 
announcement also stated that t 
following Directors were electe 
O. B. J. Fraser, American Instit 
of Mining and Metallurgica! Eng 
neers; E. J. Lyons, American [ns 
tute of Chemical Engineers; W. 
O’Connor, American Chemical & 
ciety; C. S. Purnell, American | 
stitute of Electrical Engineer 
H. J. Ryan, AMERICAN SOcIETY ' 
HEATING AND VENTILATING EN@ 
NEERS; and E. M. Sherwood, A 
ican Society for Metals. 

In addition to Mr. Ryan the N 
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rk Chapter of the ASHVE is rep- 
sented on the Council by: W. A. 
srbrooke, M. C. Giannini and 


B. Gordon. 
The purposes of the new Council 


» as follows: 

To provide a medium for coopera- 

» action by the member societies on 

tters of mutual interest which are 
yond the scope of the individual or- 

Per ization or which can be performed 

Oartter by cooperative action. 


ser To encourage interest and partici- 
23 fmtion in public affairs which are 
‘mafmmientifie or technical in scope. 
To cultivate greater appreciation, 
the public, affairs which engineer- 
x, science and technology contribute 
COMB human welfare. 
Mi To provide a means of more effec- 
Relive public service by the member 
ieties of the Council. 
To promote greater unification of 
e engineering profession and coop- 
ate in a general program for the 
nthihancement of the professional 
gagy@mmatus of the engineer. 
To promote coordination and inte- 
ation of the inter-organizational ac- 
' ities of the member societies. 
To publish information of interest 
the member societies. 
To cooperate with organizations 
ving similar objectives in other 
mmunities. 


ssity 


forn 











W. HUTCHINSON APPOINTED 
IAL HEATING CONSULTANT 


F. W. Hutchinson, professor of 
chanical engineering, Purdue 
iversity, Lafayette, Ind., and 
ll known authority on radiant 
ating, has been appointed as con- 
ltant to Minneapolis - Honeywell 
prulator Co., Minneapolis, Minn.., 
announced by J. E. Haines, vice 
sident in charge of the com- 
ny’s commercial controls divi- 
Dn. 

In his capacity as consultant, 
fessor Hutchinson will assist 
company engineers to de- 
mine proper methods of con- 
billing radiant panel heating in all 
pes of buildings. He will also 
ist the engineers in the prepa- 
tion of a manual on the theory 
d application of radiant panel 
ating controls. 

One of the nation’s outstanding 
thorities in his field, Professor 
tchinson has spent the last ten 
ars in research on panel heating. 
8 studies included three years of 
rk in nine countries of Europe 
here he surveyed more than 1,200 
tallations. 

He received his B.S. from Cali- 
nia Institute of Technology in 


























nie 
F. W. Hutchinson 


1931 and his M.S. and M.E. degrees 
from the University of California, 
where he spent eight years as as- 
sociate professor of mechanical 
engineering, before accepting the 
appointment as professor of me- 
chanical engineering at Purdue 
University in 1945. He is the 
author of numerous articles pub- 
lished in technical publications both 
here and abroad, as well as of many 
papers published in the Society’s 
JOURNAL and TRANSACTIONS. 

He joined the ASHVE in 1937 
and early this year he was elected 
to serve as a member of the So- 
ciety’s Council for the three-year 
term. He is also a member of the 
Society’s Committee on Research 
and of the Technical Advisory Com- 
mittees on Air Conditioning in 
Industry, Air Sterilization and 
Odor Control, and Radiation and 
Comfort. 

Professor Hutchinson is also a 
member of the American Society of 
Refrigerating Engineers, Institute 
of Aeronautical Sciences, American 
Institute of Electrical Engineers, 
National Research Society, the Tau 
Beta Pi Engineering Society, the 
Sigma Xi and is listed in Who's 
Who in Engineering. 


EDWIN A. BENNETT, NEW 
YORK, DIES SUDDENLY 


Word has been received of the 
sudden passing of Edwin A. Ben- 
nett, engineer with the American 
Blower Corp., New York, who died 
on July 10, 1946, at the age of 41 
following an operation. 

Mr. Bennett was born and edu- 
cated in New York City, graduat- 
ing from Pratt Institute in 1926. 
Following his graduation he joined 
the staff of the American Blower 
Corp. where he remained for the 
past 20 years servicing, designing 
and testing all types of heating and 
ventilating equipment manufac- 
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tured by the American Blower 
Corp. 

He joined the Society in 1929 as 
a junior member and in 1936 he 
was advanced to full membership. 
He became affiliated with the New 
York Chapter of the Society ip 
1931. 

In his work as sales engineer Mr. 
Bennett was widely known among 
architects, consulting engineers and 
contractors in the metropolitan 
area. 

His host of friends in the heat- 
ing and ventilating profession will 
regret his untimely passing. 

He is survived by his wife, Edith 
Lundstrom Bennett; two sons, Ed- 
win A. Bennett, Jr., and Alfred J. 
Bennett; and his parents, Mr. and 
Mrs. Alfred A. L. Bennett, to 
whom the Officers and Council of 
the Society extend their sincerest 
sympathy. 

Funeral services were conducted 
at the Burr Davis Chapel, Mount 
Vernon, N. Y., on Saturday, July 
13, and interment took place at 
Ferncliff Cemetery. 


W. J. ARMSTRONG 
DIES IN MONTREAL 

Walter J. Armstrong, profession- 
al engineer of Montreal and Toron- 
to, died July 10, 1946 following a 
brief illness. Mr. Armstrong was 
responsible for the construction of 
many large buildings in Canada, 
including the Royal York Hotel in 
Toronto and the Mount Royal Ho- 
tel and Dominion Square Building 
in Montreal. 

A native of Fair Hill, Md., he 
received his education at the Jacob 
Tome Institute in Maryland, the 
Mackenzie School, Dobbs Ferry, N. 
Y., and received his degree in 
mechanical engineering from Cor- 
nell University in 1909. He began 
his engineering career with West- 
inghouse, Church, Kerr and Co., 
New York. In 1913 he became as- 
sociated with Ross and Macdonald, 
Architects, in Montreal, where he 
was in charge of the engineering 
department. In 1932 he formed his 
own firm as consulting enginee 
with offices in Montreal and To- 
ronto. 

Mr. Armstrong joined the So- 
ciety in 1938, and the Officers and 
Council of the AMERICAN SOCIETY 
OF HEATING AND VENTILATING EN- 
GINEERS extend their sincere sym- 
pathy to his widow and family. 
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CONNECTICUT 
season was held at the Avon Country Club with golf in 
the afternoon followed by dinner. The after dinner 
speaker was Arthur B. McGinley, sports editor of the 
Hartford Times who gave a very interesting talk on 
the Louis-Conn fight which occurred the previous eve- 
ning. All business was dispensed with. Attendance 64. 


June 20. The final meeting of the 


MONTREAL—May 20. This meeting was a luncheon 
meeting with the annual factory inspection trip im- 
mediately after the business of the chapter was con- 
cluded. A complete review of the Semi-Annual Meet- 
ing plans was given by F. A. Hamlet, general chairman 
of the Committee on Arrangements. The inspection 
trip followed through the brass foundry and pipe 
bending shop of Crane, Ltd., which proved of great 
interest to the members. A vote of thanks was ex- 
tended to the officials of the company for a very in- 
structive afternoon. Attendance 32. 


NORTH TEXAS—July 16. Subject: Outline of the 
Theory and Action of Atomic Structure. Speaker: 
James W. May, director of research, American Air 
Filter Co., Louisville, Ky. Mr. May presented a splen- 
did outline of the theory and action of atomic struc- 
ture, the ionization of particles, and in particular, the 
performance of electronic air filtering which was 
demonstrated with a table model. His talk was fol- 
lowed by a lengthy period of discussion. G. A. Linskie, 
program chairman, in opening the business of the meet- 
ing brought up the question of whether the members 
preferred as many non-technical as they did technical 
meetings and asked for suggestions. He was given a 
vote of approval for his policy of alternating technical 
with non-technical sessions. Secretary B. S. Foss, Jr. 
then read a written report on the Semi-Annual Meeting 
in Montreal which brought about considerable discus- 
sion. Attendance 54. Attendance ratio 1.57. 





NoRTH TEXAS—June 17. Subject: Big Business 
Without Tax. Speaker: Joseph F. Leopold. Mr. Leopold 
made a highly entertaining and thought provoking talk 
particularly with reference to the legal ability of co- 
operatives to mushroom in size because of their freedom 


*Note. The attendance ratios shown represent the member- 
ship attendance divided by the chapter membership. These ratios 
will be useful as a partial indication of interest shown by 
local chapter members in various types of subjects programmed 
by the various chapters and may be useful in deciding on sub- 
jects for chapter meetings 


SUMMARY OF LOCAL CHAPTER MEETINGS” 









from federal income tax and he urged direct acti, 
the part of each individual as taxpayers by writing; 
the Congressman and Senators of their respective dj 
tricts. A short discussion followed. Attenda: 
Attendance ratio 1.38. 


St. Lours—May 7. A tour of inspection of th: 
chanical department of Famous-Barr Company’s air co; 


ditioning plant was enjoyed by members and gues on 


followed by dinner at the York Hotel. H. C. Shan gal 
chairman of the membership committee, reported on thm Wo 
status of the membership. The officers, as submittediBave 
by the nominating committee at the April meetin o 


were elected as follows: President—B. C. Simons; FirHiiRepas 
Vice President—J. H. Carter; Second Vice Presiden! wel 

























. . . Ce 
B. L. Evans; Treasurer—J. S. Rosebrough; Secreta ae 
W. A. Russell. Board of Governors: C. H. Burna Co. 
J. F. Naylor, W. J. Oonk and H. C. Sharp. As master ONT 


SERGE 
PRO 
D. | 
BOYE) 
PRO 
NDE 
BREY, 
Jose 
Pley 
BURTO 
Reg 
Sec 


ceremonies, George Myers and company put 0a a realis- 
tic criticism of the officers and general conduct of the 
fairs of the St. Louis Chapter during the past year 
After considerable enjoyment the new officers were ip- 
stalled. A motion picture, The Dawn of Better Living 
a colored animated cartoon by Walt Disney, was show 
through the courtesy of Westinghouse Electric. A 
tendance 62. 


ASHI 
POS! 
Mel 

OLBY 
ERS : 
Can 

OMBS 
POSE 
Oon 

‘ROCK 
Co. 
S. ¥ 

URRY 


WESTERN MICHIGAN—June 6. Annual meeting be 
at the Elks Country Club, Kalamazoo, with golf, horse 
shoe pitching and soft ball games in the afternoon. Jus’ 
before dinner Guy Kistler, professional fly and bat 
caster of the Shakespeare Co. gave a demonstrat pita 
showed the merits of the recently announced glass ! H. } 
rod. Pres. H. J. Metzger appointed Messrs. L. A. CalcafPersy 
terra, C. H. Pesterfield and H. D. Bratt to tabulate th tg 
results of the annual election The following officerMiDespr. 
were unanimously elected: President—J. W. Mille Hos 
Vice President—Frank Harbin, Ji; Treasurer—H. “a ™ 











Wolters; Secretary—K. E. Robinson. Board of ( pe 
nors: H. J. Metzger, C. A. Simonds and J. H. \2 L. ¢ 
Alsburg. Mohammed Sayed Sahab, Egypt, was one me 
the dinner guests. T. D. Stafford, acting as master "9 ¢,.. 
ceremonies, installed the newly elected officers, followeGjPurse: 
by the showing of a colored 16 mm film of Mexico, ™ em 
scenery and its people, through the courtesy of M. C Re 
Billingham, Kalamazoo. Attendance 99. Attendat co 
ratio 1.55. Lout 
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CANDIDATES FOR MEMBERSHIP 








The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants 
or membership in the Society. All applications for membership are to be sent to the Secretary and the names of appli- 
ants and their references shall be printed in the next issue of the Journal of the Society or sent to the members in other 

roved manner as ordered by the Council. When the replies are received from references, the Candidate’s application 
hall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned 
is grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the 
bast month 63 applications for membership have been received and the names of these men and their sponsors are 


published in the following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, 
he Council, urge members to assume their share of responsibility of receiving these candidates into membership by advis- 
ng the Secretary promptly of any whose eligibility for membership is in any way questioned. dees 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which 


t is the duty of every member to promote. 


Unless objection is made by some member by September 10, 1946, these candidates will be balloted upon by the 
ouncil. Those elected to membership will be notified by the Secretary immediately after election. 


ALLEN, MICHAEL H. P., Dir. & Gen. Mgr., Bell’s Asbestos 
& Engineering, Ltd. Proposers: T. N. Adlam, S. H. 
Overton*. SEcoONDERS: E. J. Ritchie, R. W. Cumming. 
ANNABEL, CEcIuL H., Owner, Belsmith Co. Proposers: W. 
0. Stewart, F. L. McDonald. Seconpers: C. S. Anderson, 
L. H. Wagenbrenner. 

yres, RoBERT O., Owner, Ayres & Co. Proposers: R. J. 
Salinger, R. B. Johnson. Seconders: R. F. Taylor, C. S. 
Woodruff. 


Raver, JEAN, M.I.T. Grad. House. PrRoposers: A. L. 
Hesselschwerdt, Jr.. G. B. Wilkes. Seconpers: J. R. B. 
Mallik, James Holt. 

EDARD, EARL L., Project Co-ordinator, Minneapolis-Honey- 
well Regulator Co. Proposers: B. -F. McLouth, T. S. 
Carley. Seconpers: E. F. Snyder, Jr., G. D. Guler. 
eu, D. G., Gen. Mgr., North Texas Air Conditioning 
Co. Proposers: J. D. Poythress, E. T. Gessell. SxEc- 
onpERS: W. H. Moler, J. A. Ray. 
erRGER, WILLIAM W., Sales Engr., John J. Nesbitt, Inc. 
ProposerRs: H. B. Hedges, John McElgin. S®cONDERS: 
D. C. Wiley, L. G. Paulding. 

BOYENTON, JOHN F., Pres., Refrigeration Suppliers, Inc. 
ProPpOSsERS: R. C. Thomas, W. H. Webster, Jr. SeEc- 
onDERS: E. L. Caprs. F. D. Duval*. 

BreEY, JOHN O., Assoc., deLuca & Associates. PROPOSERS: 
Joseph Wheeler, Jr.. E. H. Dafter. Seconpers: S. E. 
Plewes, W. A. Grant. 

BuRTON, WALTER A., Sales Engr., Minneapolis-Honeywell 
Regulator Co. Proposers: B. F. McLouth, J. E. Haines. 
SECONDERS: G. D. Guler, E. F. Snyder, Jr. 


‘ASHIN, WILLIAM K., Vice-Pres., W. D. Cashin Co. PrRo- 
posers: L. E. Seeley, J. S. Webb. SeEconpers: W. A. 
McPherson, H. L. von Rehberg. 

oLgy, JOHN W., Secy.-Treas., The Colton Corp. Propos- 
ers: L. W. Millis, R. P. Campbell. SEcoNpeRS: E. K. 
Campbell, Kirk Campbell. 

oMBS, CHARLES F., Salesman, Russell J. Smith. Pro- 
POSERS: Louis Steckhan, R. J. Smith. SECONDERS: W. J. 
Oonk, H. C. Sharp. 

ROCKWELL, WALTER H., Salesman, Service Heat & Power 
Co. Proposers: F. W. Kolb, James Gayner. SECONDERS: 
S. W. Terry, H. V. Hickman. 

URRY, WILLIAM H., Chief Engr., Milledgeville State Hos- 
pital. Proposers: Buster Welch, J. A. Dodd. SECONDERS: 
H. K. McCain, S. W. Boyd. 


DERBY, MALCOLM R., Engr., Kroeschell Engineering Co. 
Proposers: A. H. Goelz, W. F. Christmann. SECONDERS: 
M. J. Bamond, C. M. Burnam, Jr. 

ESPLANCHES, ANDRE, Pres. & Gen. Mgr., Procedes Ozonair 

OPOSERS: Auguste Beaurrienne, R. C. Goenaga”. 
Seconpers: Fernand Ghillardi, A. Nessi’*. 


REDERICK, VERNON L., Capt., Corps of Engineers. Pro- 
POSERS: A. E. Beitzell, W. E. Kingswell. Srconpers: S. 
L. Gregg, A. C. Crawford. 

ULLERTON, LAURENCE I., Pres., The Colton Corp. Pro- 
POSERS: L. W. Millis, R. P. Campbell. Seconpers: E. K. 
Campbell, Kirk Campbell. 

URBER, STANLEY L., Sales Engr., Minneapolis-Honeywell 
Regulator Co. Proposers: W. A. Reichow, Henry Gould. 
Seconpers: P. C. Leffel, L. E. Boyd (Advancement) 


ERRISH, Davip C., Application Engr., Minneapolis-Honey- 
well Regulator Co. Proposers: J. E. Haines, B. F. Mc- 
Louth. Seconpers: FE. F. Snyder, G. D. Guler. 
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GREEN, EpcGarR L., Mech. Engr., Eastman Kodak Co. 
Proposers: R. P. Cook, S. H. Downs. Seconpers: J. Q 
Treadway, L. M. Hakes. 

GRUBBS, JOHN K., Mech. Engr., Kroeschell Engineering 
Co. Proposers: A. H. Goelz, W. F. Christmann. Sec 
ONDERS: M. J. Bamond, C. M. Burnam, Jr. 


HANDMAN, NORMAN J., Engr.. Rogers Diesel & Aircraft Cu 
PROPOSERS: Peter Franck, C. S. Koehler. SECONDERS: F. 
M. Holbrook, J. W. Spiselman”*. 

HARRISON, Howard W., Htg. & Indus. Pr. Engr., Georgia 
Power Co. Proposers: G. R. Bilderback, R. F. Hahn. 
SEcCONDERS: J. A. Dodd, J. M. Rittelmeyer. 

HARRISON, Maurice E., Htg. Engr., A. Brizard, Inc. 
Proposers: S. W. Terry, J. M. Marr. Seconpers: H. G. 
Smith, H. V. Hickman. 

HOLMES, DONALD P., Mech. Engr., The Austin Co. Pro- 
POSERS: A. B. Newton, P. J. Menden. SeconperRs: E. A. 
Jones, H. F. Brinen. 


JENKINS, Harry C., Sales Mgr., Moduflow Div., Minneap- 
olis-Honeywell Regulator Co. Proposers: J. E. Haines, 
B. F. McLouth. Seconpers: E. F. Snyder, Jr., G. D. 
Guler. 


JOHNSON, BLAINE A., Exec. Engr., Minneapolis-Honey- 


well Regulator Co. Proposers: B. F. McLouth, J. E. 
Haines. Seconpers: E. F. Snyder, Jr., G. D. Guler. 

JONES, Davip C., Mgr., Service Heat & Power Co. Pro- 
POSERS: Robert Bruen, K. O. Alexander. SECONDERS: 
S. W. Terry, H. V. Hickman. 


KASPARIAN, EpOUARD, Asst. Engr., The Egyptian Freezing 
Rooms Co. PrRoposers: Georgess Aslanidis*, T. Khour- 
chid*. Seconpers: S. Kikhail*, M. Kazandjian*. 


Luce, JOHN A., Mgr., Htg. Dept., Federal Pipe & Supply Co. 
Proposers: H. V. Hickman, N. H. Peterson. SECONDERS: 
K. O. Alexander, R. B. Holland. 


MALLIK, J. R. B., Engr., Refrigerators (India), Ltd. Pro- 
POSERS: James Holt, A. L. Hesselschwerdt, Jr. Seconp- 
ERS C. L. Svenson*, S. C. Collins* (Advancement) 

MARTENIS, WILLIAM W., Chief Co-Ordinating Enger.., 
Minneapolis-Honeywell Regulator Co. Proposers: J. E. 
Haines, B. F. McLouth. Seconpers: G. D. Guler, E. F. 
Snyder, Jr. 

MASON, LAWRENCE T., Asst. Mech. Engr., Board of Edu- 
cation. Proposers: H. P. Dolan, S. Van Vleish*. Sec 
ONDERS: Frank Clingon*, E. H. Trysell*. 

McCALMON, Ropert T., Sales Engr., A. M. Byers Co. 
Proposers: W. B. Simpson, C. A. Hawk, Jr. SECONDERS: 
F. L. Adams, G. D. Maves. 

MENENDEZ, RAMON A., Prof. Engr. Proposers: H. G. 
Carter, B. A. Thomas. SECONDERS: Richard Barthelmess. 
F. J. Beckwith. 

MINDA, WALTER F., Sales Engr., Fierida Hill York Corp 
PROPOSERS: E. A. Carsey, E. W. McNamee. S®cONDERS: 
C. B. Smoot, H. F. Pierce’*. 

MoshER, WILLIAM O., Asst. Engr., Sumner L. Willson. 
PROPOSERS: C. W. Freeman, A. L. Wasserman. SEc- 
ONDERS: H. B. Van Zelm, G. R. Couch. 

MULLEN, C. HERBERT, Archt. Proposers: J. T. Jones, H. A. 
Latterlee. SECONDERS: D. M. Allen, E. E. Ralston. 

Munro, W. J., Pres., Munr> Motor Co., Inc. PROPOSERS: 
Jack White*, Frank Kelly*. Seconpers: Rev. Hilde- 
brandt*, C. W. Buttz*. 
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NaSSIR, NICHOLAS, Design page. Cc. F. Braun & Co. Tobin, J. S. Locke. Seconpers: C. M. Burnam, Jr., J. 7 


Proposers: R. F. Lauer, E. erlet, Jr. SECONDERS: Cummiskey. 
Maron Kennedy, Leo Hungerford. Suaney, Pranx J., Asst. Vieo-Pres., Cargocaire Eng’ eer. EVE 
PETRINEC, JULIUS R., Draftsman, R. P. Allsop. Proposers: S10 seen: ~ Fo oe — Adam ; 
Sooo a A. M. Kennedy. SBCONDERS : R. P. eee, Ss Payee. al 
op, H. R. Roth. : ; 
Pumuirs, D’Arcy E., Vent. Htg. & Air Cond, Engr, TAY!0R, Hanon J., Chief Refrig. Engr., James J. Nive [im 
Newport News Shipbuilding & rydock Co. PROPOSERS : & Co., Ltd. PROPOSERS : E. M. Taylor, ae, fa Vale 
F. R. Benson*, R. V. Terry*. Seconpers: R. C. Thomas SECONDERS: Karel Rind, D. E. Fox. . 
W. H. Webster. Jr. TERHUNE, RALPH D., Mgr., Bryant Heater Co. Prop ERs LL 
‘ C. H. Flink, K. T. Davis. Seconpers: W. R. Teller. V: 
Ropeson, Ben P., Chief Engr., Columbia Specialty Co. W. Heisterkamp. (Advancement) Tk 
Proposers: W. E. Kingswell, W. C. Jones. Seconpers: THOMAS, Harowp A., Mgr. & Estimator, Shelton She fi M 


G. R. Walz, W. H. Littleford. Metal Works. Proposers: J. E. O'Neill, Winfield Roede, 
Rosson, JAMEs W., Sr. Asst. Mech. Engr., Detroit Board SECONDERS: H. J. Blakeley, F. A. DeLucia. 
of Education. Proposers: H. P. Dolan, S. Van Vleish*. THOMPSON, CLIFFoRD J., Pres., Thompson Research ; 


SECONDERS: Frank Clingan*, E. H. Trysell*. Manufacturing Co. Proposers: William Hukill*, \v. p 
RONALD, Epwarp R., Partner, Warren & Ronald. Pro- Green*. SEcoNDERS: J. R. Winston*, M. N. Weathe: 

PosEeRS: Arthur Nutting, H. C. Murphy. S&cONDERS: head*. 

Howard Pound, John Hellstrom. TRIMBLE, CLARKE R., Sales Engr., C. R. Trimble Co. Px 

elas POSERS: W. W. Allen, R. E. Mason. SECONDERS: kK. \j 

SAHAB, M. S. S., Student, Michigan State College. Pro- Selden, Jr., E. S. DeWitt. 

POSERS: L. G. Miller, C. H. Pesterfield. SmcONDERS: Turt, RICHARD D., Chief Engr., Tuttle and Baile: 

L. A. Tilford, V. H. Hill. Proposers: Leonard Zavorski, Stanley Hart. SEconprr: 
Sarkar, S. R., Chief Tech. Officer, Keymer Bagshawe & Co.. J. H. Smart, J. F. Wolff. (Advancement) 

Ltd. cece: & . gneers aren ogy Trane. SeEc- 

ONDERS: H. Bentley*, William McNamara. See Fioht | 
SHELFER, Epwin L., Owner & Mgr., Shelfer Air Condi- 4GNER, Lewis D., Hig. Engr., Atlanta Gas Light 

tioning Co. Proposers: G. C. MacEachin, E. T. Gessell. Sheahan, one ar ee 
s SECONDERS: Paul Baumann, J. A. Ray. WELSHMAN, HuGu, JR., Mgr., Indus. Piping Div., G: OLB 
IMPSON, WILLIAM D., Sales Engr., Buffalo Forge Co. Co., Inc. Proposers: W. A. Sherbrooke, J. B. Colen , 

Proposers: H. L. Moore, W. R. Heath. Seconpers: E. S. uetim: 5 C fate tw Gh 5 
PES oie Seanee: Mech. Mant, Misitesieel Biter WITscHY, Roy J., Owner, Witschy Oil Co. Proposers Lte 
. r = ° ~ * ne ? . . 
Geimiisten. See: © D. Coles Ce eatin. E. Shedd*, C. N. Fleenor*. SECoONDERS: W. A. Mathes: OND 


, * 
SECONDERS: Raymond Birchett*, B. F Marx*. Harry Cross*. 


SUNDEEN, EARL E., Supvsr. & Designer of Air Cond. Sys- 
tems, International Harvester Co. Proposers: J. F. *Non-member. 





CANDIDATES ELECTED 


In the past issues of the Journal of the Society the names of the following men were listed as Candidates fo 
Membership. The membership grade of each Candidate has been assigned by the Committee on Admission and Advance. 













ment and balloted _— by the Council. We are now instructed by the Council to post herewith, as required by Ar vce 
B-III, Section 8, of the By-Laws, the following list of candidates elected: falo 
Members . LaGow, ATWELL C., Engr., Leo L. Landauer & Assoc: ba 

Dallas, Tex. “BECO 


LANG, GEorGE T., Engr., ASSA Ltda. S.A.I., Buenos Aires 
Argentina, S. A. 

AMEZAGA, MIGUEL F., Vice-Pres., Compania Electric de LYONS, Husert W., Engr., Sharp & Dohme, Inc., P' 
Cuba, Havana, Cuba. delphia, Pa. 

AUSLANDER, GEORGE, Pres., Public Service Heat & Power ManpetL, Louis D., Jr., Asst. Sales Mgr., C. A. Dunha 


ALLAN, JAMES E., Principal, Hunt & Allan, Cincinnati, 


Ohio. ARRI 


Reg 
EARN 
Serv 


Co., Long Island City, N. Y. Co., Chicago, Ill. — 
. batten Th) Stan 
BARMANN, PAUL V., Pres., Lydick-Barmann Co., Fort MERLE, ANDRE, Charles H. Tompkins Co., Washington, | OLT, 


(Reinstatement) 


Worth, Tex. : _—_ Co., 
BLuM, RogpertT D., Sr., Appl. Engr., York Corp., York, Pa. py oe ag a ag tee hy Research Engr., Wa: ORSBI 


BROADWELL, HAROLD W., Appl. Engr., York Corp., York, Pa- Mon 
BRUCE, MARSHALL, Secy.-Treas., George W. Akers Co., De- OppEeNHEIMER, PHILLIP H., Cons. Engr., Westfield, \. ) 0728, 


troit, Mich. (Advancement) a , me Ohio 
Burr, L. R., Chief Engr., Kold-Hold Manufacturing Co., PATERSON, W. B., Sr. Mech. Engr., Department of Nations 











Lansing, Mich. Defense, Ottawa, Ont., Canada. (Reinstatement & Actifones, 

: vancement ) Co., 

DODGE, RAYMOND V.. Jr., Design Engr., American Viscose RICHMOND Georce B., Mgr., Cooling & Vent. Dept., HurtefK rx 
Corp., Roanoke, Va eee : NTI 
” ’ : Fan & Ventilating Co., Memphis, Tenn. Clay 
Fink, Ropert C., Pres. & Mer., Industrial Cooling & ROWE, WILLIAM M., Field Engr., American Blower (or@iKinxa) 
Moistening Co., Inc., Charlotte, N. C. Cleveland, Ohio. (Advancement) Ohio. 





KNIPE, 
Servi 
OHN, 


SAULSON, SauL, Mech. Engr., Albert Kahn, Detroit. ™ 
(Reinstatement) 
STEVENSON, DANIEL B., Jr., Engr., Newcomb & Boyd 


HALLE, SIMON, Owner, Halle’s, Colorado Springs, Colo. 
HANSEN, CLARENCE E., Secy., The Smith & Oby Co., Cleve- 














land, Ohio. lente Ge Pa. 
HARPER, Everett C., Appl. Engr., York Corp., Atlanta, Ga. Jeg OPER, 
HeaTucote, Henry J., Mech. Engr., Carrier Engineering TAYLOR, T. SMITH, Res. Dir. U. S. Testing Co., Hobo" Co, ¢ 

Co., Ltd., London, England. N. J. (Reinstatement) : 
HOLLINGWORTH, CHARLFs E., Gen. Mer., Baker Ice Machine TeuBer, Harry N., Sales Engr., Warren Webster & ' — 
Co.. Ine., Los Angeles, Calif. Camden, N. J. on 
Houston, Lucius S., Mech. Engr., Little Rock, Ark. TRAYNOR, JOHN H., Sales Engr., Johnson Service ‘ mg 
IRwIN, ConraD P., Jr., Mech. Engr., J. R. Bracewell & on ; ie ity, 
Assocs., Atlanta, Ga. WALLACE, R. RoBert, Hall-Neal Furnace Co., Indianapo$@inpew 
Ind. (Reinstatement) ing & 
KEMSLEY, JOHN A., Mgr., Htg. & Vent. Dept., Reunert & WARREN, OLIN A., Mech. Engr., Robson & Woese, I”@ibiny, « 
Lenz, Ltd., Johannesburg, South Africa. Syracuse, N. Y. Ohio 
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Mer. 
Manville Sales Corp., New York, N. Y. 

or evaiTT, SIDNEY A. Chief Engr., Cordley & Hayes, New 

York, N. Y. (Advancement) 


F suiTaACRE, WERNE L., Dist. of Insulation, Johns- 


ns 


yancey, Foster V., Air Cond. Engr., Atlanta Gas Light 
Co., Atlanta, Ga. 


le Associate Members 


»: Ha ppsnouse, IRvIN P., Service & Constr. Engr., B. F. Sturte- 
# vant Co., Chicago, Ill. 

TKINS, OREN H., Designing Engr., United Electric Co.. 
be" Monroe, : 
ey MEATKINSON, RUSSELL R., Central Supply Co., Portland, Ore. 


Bartey, MurRAY C., C. A. Dunham Co., Ltd., Toronto, Ont.., 

p Canada. ; 

BaNAAG, VICTORINO V., Appl. Engr., General Electric Co., 
Bloomfield, N. J. 

BEARDEN, JOHN D., Htg. Engr., Hall-Neal Furnace Co.., 

W Indianapolis, Ind. 

BeecRAFT, GERALD A., Partner, Atlas Air Conditioning Co., 
Detroit, Mich. 

Beccs, PHILLIP B., Sales Engr., Paul W. Beggs & Son, San 
Francisco, Calif. 

RisHoP, ALVIN C., Supt., Sheet Metal Div., D. F. Edwards 
Heating Co., St. Louis, Mo. 

, Bruce, Lewis E., Mgr., Htg. Dept., Skelgas Div., Skelly 

Oil Co., Kansas City, Mo. 


ie) HopuRN, GERALD W., Mgr., Minneapolis-Honeywell Regu- 
al lator Co., Omaha, Nebr. 
‘oLLINS, JOHN W., Chief Engr., National Heating Products 
Ltd., Montreal, Que., Canada. 
‘onNOR, WILLIAM A., Service Engr., Page-Hersey Tubes 
Ltd., Toronto, Ont., Canada. 


yxon, WILLIAM, Sales Engr., Nelson Co., Detroit, Mich. 
ROBGKAMP, CALVIN F., Pres., Calvin Droegkamp Heating 
Co., Milwaukee, Wis. 

DUGAN, JACK A., Sales Engr., Minneapolis-Honeywell Regu- 
lator Co., Seattle, Wash. 


veRT, MARTIN C., Secy., Alexander-Stafford Corp., Grand 
Rapids, Mich. 


LOETER, ELLIOTT G., Jr., Sales Engr., Way Engineering Co., 
Houston, Tex. 

ney, GEORGE W., Vice-Pres., Central Supply Co., Minne- 
apolis, Minn. 

rd Supt. & Vice-Pres., Coon-Fuchs Inc., Buf- 
falo, N. Y. 









“ap, ALFRED, Refrig. & Air Cond. Engr., Cairo, Egypt. 
REGORY, KEGHAM S., Engr., York Corp., Houston, Tex. 


arRIs, Ropert C., Sales Engr., Minneapolis-Honeywell 
Regulator Co., Omaha, Nebr. 
EARNE, Rurus D., Sales Mgr., Wagner Engineering & 
Z Service Co., Milwaukee, Wis. 
OLMAN, ROBERT F., Office Supvsr., American Radiator & 
Standard Sanitary Corp., Atlanta, Ga. 
oLT, WHEELER M., Div. Mgr., B & B Engineering & Supply 
Co., Inc., Houston, Tex. 
HORSBURGH, ALBERT E., Pres., Control Equipment Co., Ltd., 
Montreal, Que., Canada. 
a VINCENT, Owner, Hotze Heating Co., Cincinnati, 
Ohio. 


ONES, WARREN L., Sales & Service Engr., Federal Supply 
Co., Oklahoma City, Okla. 


HRRAENTER, RicHarp J., Htg. Engr., St. Louis Skelgas Co., 
Clayton, Mo. 
— JOHN R., Sales Engr., Dravo Corp., Cleveland, 
io. 
NIPE, WILLIAM E., Owner, William E. Knipe Sales & 
Service, St. Louis, Mo. 
\t my WALTER P., Indus. Appl. Engr., York Corp., York, 
a. 
OPER, CHARLES H., Sales & Field Engr., B. F. Sturtevant 
Co., Cleveland, Ohio. 


CofmeRson, Cart W., Engr., McQuay, Inc., Minneapolis, Minn. 
ak. emeee J., Plbg. & Htg. Contr., Montreal, Que., 
( anac a. 
He ee H., Partner, Gieske Sheet Metal Co., Kansas 
ity, Mo. 
INDEMAN, CLAUDE F., Owner, Claude F. Lindeman Plumb- 
ing & Heating, Indianapolis, Ind. 
Oh, GERALD B., Mech. Engr., The Austin Co., Cleveland. 
10, 
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Lux, ALec C., Asst. Supt., Steam Heat Dept., Puget Sound 
Power & Light Co., Seattle, Wash. 


MASTERSON, WILLIAM R., Cons. Engr., Edward F. Master 
son & Son, Salem, Mass. 

McCoy, FiLoyp F., Owner, Floyd F. McCoy Heating Co., 
Bay City, Mich. 

MERICLE, CLIFFORD D., Assoc. Editor, Air Conditioning & 
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Moots, Third Monday. President, W. A~ Shet rooke, 116 Liberty Industrial Ventilation Problem; 
St., New York 6. reeeeaty, Carl H. Flink, Room 3000, 51 Mad ° 
ison Ave., New York 10. Studied 





North Carolina: Organized, 1939. Heodanarters Durham, N. : ; - 
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Bldg., Winston-Salem. systems to control industrial atmospheric polluti» \, é 
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Dallas 1. Secretary, B. S. Foss, Jr., 3517 Oak Lawn Ave., Dallas 4. Health Service, a program of research in this fic a = 
\ sperthare — Gugpmince. —. ee, - ceyenns, inaugurated. eri 
Ohio eets, Secon onda resident, J. . elm, . _ 
Buclid Ave.," Cleveland 15. Secretary, D.' E. Mannen, Jr., 4517 Last October Dr. A. D. Brandt was assigned ( ;)j™jwbl 
Silsby Rd., University Heights. Society’s Research Laboratory by the Public Health Sen 
: ice in order to assure more efficient correlation of » 
° activities of the two agencies. With the suggestion :es,) 
! Oklahoma: Organized, 1935. Headquarters, Oklahoma giv. ne soy pag > gt ogre oe Cor L 
Okla. Meets, Secon onday. sident, G. T. Donceel, a erence held in Detroit in March 1945, plus the resy): 
| at te Pr — Tonic Oteeee City. Seeretary from a questionnaire answered by 113 of 200 interest. No 
i a 4 ee ti e one ed in the subject, it was established that about half of :ggpdia 
ntario: Organized, 1 ea agartera, oronto, Ont., Cana ; : . : ea 
Meets, First Monday. President, V. J. Jenkinson, 117 Peter St. official Industrial Hygiene agencies, less than half of thy wi 
‘Toronto 2B. Secretary, H. R. Roth, 57 Bloor St., W., Toronto, architectural and consulting engineering firms and » 
Ont. tremely f i ities had desi d ilable. | 
j mely few universities ha esign data available. | 
{ » ; | ny 
: Oregon: Organized, 1939. Headquarters, Portland, Ore. Meets, was noted also that there was an almost universal desir } 
Thursday after First Tuesday. President, F. F. Urban, 6726 for more dependable factual data on the design of industri: Lik 
. b mouse Arey + eon Secretary, E. R. Lokey, 1238 ventilation systems re 
N : san St., Portlan . ) 
‘ - ep a program of research was planned and worl yg 
on the program was started immediately under Dr. Bra: 
ruct 
Pacific Northwest: Organized, 1928. Headquarters Seattle. direction and the first two studies have been comple! oda re 
Wash. Meets, Second Tuesday. President, R. E, Riche, 6345 the results presented, on the nature and magnit ed 
SS ne ee eS, Se, 708 Lioyd Bidg.. energy losses at suction openings, at the Semi-AnnujiMgs. 
Meeting of the Society in Montreal. de 
tec aes Greenies. ams. eatamartere, meee, Se. Another study deals with the nature of air flow in fro tel 
8 con urs 8 ° le . . . 
Columbia Ave., Philadelphia. Secretary, F. H. Buzzard, 213 8. of and into suction openings. Data have been collecte 
Broad St., Philadelphia 7. on the relationship of the centerline or axial velocity j 
i i air flor 
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Meets, Second Monday. President, A. F. Nass, 527 First Ave.. on both unflanged hoods, and on hoods having large rec 
re 1 ees, Se ee, a ee surfaces adjacent to one or more edges. The results ¢ 
t . : ; - ; 
ve both studies will be published in the near future. = 
. Though Dr. Brandt’s assignment at the ASHVE Re hea 
search Laboratory ended June 30 last, with his resignatigitté 
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Meets, First Wednesday. President, F. L. Adams, P. O. Box 840 from the Public Health Service, arrangements wey —_ seb 
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search is enlisting the continued cooperation of the Pub! eati 
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7. . 
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Meets, Third Friday. President, ys ay ot Fiacs a > Hous- is | 
ton 1. Secretary, C. C. Quin, 809 Stuart Ave., Houston 6. The Council wishes to encourage authors t sldit 
Southern California: | Ofganized, _1990. pilendavarters, _ Las contribute good technical papers for presentation slleg 
Angeles, Cal eets, Secon ednesday. resident, - . "2 z of cas ? 
bald, 116% S. Kings Rd. Secretary. R. S. Farr, 2618 Southwest to our Society, particularly papers dealing with 
Dr., Los Angeles 43. new or novel developments. Good papers on air no 
° conditioning of al] kinds and new papers on air #pe ™ 
m a distribution, industrial hygiene and industria! J} wh 
Utah: Organized, 1944. Headquarters, > a sp ab i Voge . " , . vel 
Meets, First Wednesday. President, J. T. Young, fox 709. ventilation are of interest. A special committe: late 
Ogden. Secretary, E. J. Watts, 2485 Douglas St., Salt s pte City 5 has been appointed to secure papers. The mem- 
. bership of the Committee on Technical Papers is Buds | 
Pea ye Oa composed of G. L. Tuve, chairman; L. T. Avery, 
Virginia: Organized, 1946. Headquarters, Norfo a. Pres , . . . eins 
dent. B. Cc viene. 819 Westover Ave., Norfolk 7. Secretary, Walter Heibel, C. H. Flink, and Cyril Tasker " 
J. F. Reynolds, Gatling and Marble Ave.. Norfolk 2. Any one of the committee members wi!! be 
. glad to consult by mail or otherwise with authors J No, 
ine wheth articular subject 
Washington, D. C.: Organized, 1935. Headquarters, Washing- to predeterm ne hether the particular s tk 
ton, D. C. oN. Ww mort Senna A oe So ani is desired. rs, 0 
8s N A shington ecretary e 
ond PLN W _W., Washington 15. Papers must be presented first to = Publica- 
oO 1 ion and 
Western Michigan: Organized, 1931. Headquarters, Grand tion Committee for approval f r pub catior ; , 
Rapids, Mich. Meets, Second Monday. President, J. W. Miller, then are passed on to the Meetings Committee Whil 
Rowe = ~ ~a os. Lansing. Secretary, K. E. Robinson, 211 Smith for selection to use at the Annual or Semi-Annual ; ] 
ve., Lansing 1 . ‘ 
ee is SORE eS ee Meetings. We need papers planned now to take a 
ee ew Yor rganiz eadqu . . . . O47. 
Y. Meets, Second Monday. President, Herman Seelbach, Jr., care of the Annual Meeting in January, 1947 i 
is Allen St., poe 2. Secretary, F. J. Weber, 443 Delaware If you have any papers you would like to suggest, $ bee 
Ave.. Buffalo 4. please communicate with any of the committee com 
Wisconsin: Organized, 1922. Headquarters, Milwaukee, Wis. : 0 psi 
Meets, Third Monday. President, E. W. Gifford, 611 N. Broad- members ” P 
way, Milwaukee 2. Secretary, B. M. Kluge, 1817 S. 66th St., anuf: 
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EQUIPMENT DEVELOPMENTS 


our convenience in obtaining more information about 
y of this equipment, see coupon on this page. Add the 
products and companies listed here to your Directory 
tion which you received in your January 1946 Heating, 
ping & Air Conditioning and thus keep your records of 
rees of supply up to date throughout the year. Single 
erisk indicates equipment not listed in Directory Section; 
uble asterisk equipment and manufacturer not listed. 


Jiant Baseboard 
Large Areas 


No. 3202—Development of the “Hy-Power Base-Ray” 
jiant baseboard for heating large areas or for rooms 
which baseboard space is at a minimum, has been 
nounced by the Burnham Boiler Corp., Main St., 
yington, N. Y. 
Like the standard model, this unit operates on any 
bt water, two pipe steam, or vacuum system and can 
used in new con- 
ructions and in 
odernized _ build- 
ys. It is designed 
deliver approxi- 
ately 60 per cent 
ore heat than the 
andard model and 
recommended for 
oms where great- 
heat output is de- 
red and where 
seboard space 
events a room-long installation of the standard type. 
eater heat output is said to be achieved by means 
vertical fins on the back of the unit. 








Despite its greater heating capacity, this panel is 
ost the same size as the standard and, when painted 
match the woodwork in a room, is inconspicuous. 
is 7 in. high and 2 in. thick. An ordinary wood 
olding, to complete the effect of a baseboard, is in- 
alled at the top of the unit. 
In order that fuel costs may be held to a minimum, 
e manufacturer recommends that the outside walls 
hb which the radiant baseboard is installed be in- 
lated to a minimum height of 12 in. from the floor. 
sulation bats or loose insulation placed between the 
ds is suggested. 


ed Fluorine 


No. 3203—Fluorine, the most chemically active ele- 
ent known, is now available, in steel pressure cylin- 
rs, on a limited commercial basis. The gas is mar- 
ted by the Pennsylvania Salt Mfg. Co., Widener 
dg., Philadelphia 7, Pa. 

While various compounds of the element such as an- 
drous hydrofluoric acid, Cryolite, and the “Freons” 
¢ used extensively, this is the first time that the gas 
s been offered on a commercial basis. It is available 
comparatively small amounts, at present % Ib at 
) psi each cylinder, for chemists, researchers, and 
enufacturers. 
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Packless Expansion Joint 


No, 3204**—The MagniLastic Div. of Cook Electric 
Co., 2700 N. Southport Ave., Chicago 14, IIL, has an- 
nounced its new “Anchor Joint” line of packless ex- 
pansion joints. 

The device is said to combine rigid anchoring of 
piping at accessible 
points, with 
ance for unequal! 


> 
ad 


allow- 


thermal expansion 
and contraction 
on either side of the 
anchor point, due to 
differences in pipe 
length, ambient tem 
peratures, exposure, 
etc. This is accomplished by varying the number of 
bellow flanges on either side of the anchor base to 
accommodate various conditions encountered. Where 
severe hydraulic surges within piping occur, the unit 
is also said to minimize the transmission of shock to 
fittings and adjacent structures. 

Joints are made for standard pipe sizes from ‘. 
to 24 in. The expansion flanges are supplied from any) 
one of the company’s 25, 55, 150, 400 or 1000 |b series, 
to accommodate all pressures from vacuum to 1000 
psi. Joints of stainless steel, monel, inconel and cop- 
per are available. Temperatures handled range from 

-800 F to 1600 F. A variety of standard fittings 
such as elbows, tees, ells, Y’s, etc. can be incorpor- 
ated to make a single unit. Welding ends, as shown in 
the accompanying illustration, are regularly supplied 
with pipe flanges and inner linings optional. 


Refrigerant Condenser 
No. 3205—The Niagara Blower Co., 6 E. 45th St.. 
New York 17, N. Y., has introduced the “Aero-Pass” 
condenser which has been developed for condensing 
refrigerant gases with automatic, year-around opera- 
tion. 
(Continued on page 158) 
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Heating. Piping 6 Air Coaditioning, 
6 N. Michigan Ave., Chicago 2, Ill. 


Please ask the manufacturers to send me 


Gon So on mentioned under the 
Literature. 

(Circle each mumber in which you are interested) 
3202 3203 3204 3205 3206 3207 3208 3208 3210 3211 
3212 32139 3214 3215 3216 3217 S218 3219 3220 S22) 
3222 9223 3224 9225 
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BOO eS or a aa, De Se Be a ee ee 
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COTTONSEED OIL COOKER ] 
o insure r — 
¢ cooking tem: 





peratures: 





HERE’S | | | 
STRONG'S Le | 
SUuggeMOK « | 


























3) Till LLM hia lil: aL oal ee nverted 
Met 


bucket trap with Anum valve 










ana seat drains main header 


of 






insuring a constant supply 














steam -at each reducing vaive 





Time-temperature processes depend on both! 


Cottonseed cookers, in common with all time-tempera- temperature processes. This calls for close attention! 

ture steam processes, require both accurate pressure drainage equipment to fit the variables in each inst 

control and complete, automatic condensate removal. lation, determine peak loads, time required to read 

In this case, bright, high-quality oils depend upon how temperature, etc. 

accurately equipment operates. For any trap need, open or inverted bucket, fio 
Knowing the problems involved, and having the float and thermostatic—in cast or semi-steel, forged 

steam specialties needed to solve them, Strong steam welded construction—call on 

engineers can give unbiased, practical recommenda- 


tions that insure satisfactory operation of your time- STRONG, CARLISLE & HAMMOND CO., Cleveland 13,' 


Blast Trap 
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ST. LOUIS: 






1620 Delmer Bivd., St. Lovis 3, Missouri 
CEntral 9192 
CINCINNATI: 





212 South Jefferson St., Chicago 6, ili. 
HA ymerket 5607 





a ee eS . - 
424 Commercial Squere, Cincinneti 2, Ohio 
MA in 2833 


{ PITTSBURGH 


amen — Quickly Available 
Through Modern 


Warehouses Located 


COPPER | TM a 


2850 Second Ave., Pittsburgh 19, Pa. 
GRant 3650 


busy eet 


Industrial Centers 


PHILADELPHIA: 


NEW YORK: 





1632 Fairmont Ave., Philadeiphice 30, Pa. 
FRemont 5037 





CLEVELAND: 





140 Sixth Ave., New York City 13 
CA nal 6-6326 


Cc. G. HUSSEY & COMPANY 9006 Os. Gtide Gtk, Micainaed 44, Onto 


Division of Copper Range ( HE nderson 7695 
ROLLING MILLS z ; S: PITTS PA 
G MILLS and GENERAL OFFICES: PITTSBURGH HUSSEY WAREHOUSES CARRY STOCKS OF COPPER 
AND BRASS PRODUCTS FOR PROMPT SHIPMENT. 
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(Continued from page 155) 

The purpose of the equipment is to obtain econ 
ical operation of refrigeration machinery by const: 
ly producing, under 
automatic control, 
low head pressures 
at the compressor. 
The apparatus con- 
sists of two conden- 
sing coils, the first 
of which is a dry 
coil in which the 
temperature of the 
gases is reduced 
close to the point of 
condensation. The 
second coil is 
sprayed with water, which, as it is evaporated in a 
induced air stream, reduces the gas temperat 
further and causes condensation of the refrige: 
The water is recirculated and only the amount evap 
rated is consumed. In addition, a “Balanced Wet Bu!! 
Control” is used. This device is designed to automat 
cally recirculate some of the air as necessary to 
tain full condensing capacity and to hold the minimu: 
head pressure required. 

The operation of the unit is automatic so that in « 
weather the sprays and fans are shut off and the wat 
feed line is drained. A rise in head pressure to a pr 
determined point puts the unit into operation. 





e 


Steam Generator 

No. 3206—The “Steam-Pak” generator, manufac- 
tured by York-Shipley, Inc., Industrial Div., York, Pa. 
is designed to burn any oil from No. 3 to No. 6. 

The generator units are offered in two series; |o\ 
pressure units in various sizes up to 13,500 EDR stean 
rating, and high pressure models in various sizes up t 
100 hp. Assembly line procedure is being employe 
in the production of these generators. Shown her: 

a group of 30 hp units being assembled. 





To Manage New Gas 
Appliance Mfg. Plant 
No. 3207—L. C. Harvey, president of The Bryant 
Heater Co., 17825 St. Clair Ave., Cleveland, Ohio, has 
announced appointment of Gordon Rieley, vice presi- 
dent of the company, as general manager of a new 
plant now being completed in Tyler, Tex. 
Production in the new plant, for which ground was 





‘ broken in October, 1945, was to begin in August, with 


gas-fired hot water heaters scheduled as the initia 
item of production. Manufacture of space heaters an¢ 
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DAYTON V-BELTS 


absorb shocks...eliminate slippage 
PROVIDE POSITIVE POWER TRANSMISSION 


Original belts on the two-color presses of one of the country's 
largest printing plants started and stopped the presses with an 
abrupt shock ... slipped frequently, causing uneven operation. 
Result was excessive wear on press parts and motor armature, 
requiring frequent repair. Moreover, belts broke frequently, 
causing complete shutdowns, loss of production and sometimes 
missed deadlines. Troubled, management tried Dayton V-Belts. 
Now power is delivered evenly, presses start and stop smoothly, 
belt slippage has been eliminated... maintenance costs have 
been reduced... production has been stepped up. Dayton 
V-Belts transmit power smoothly and positively because the 
engineered resilience of Dayton V-Belts, and the seating action of 
the belts in the pulley grooves, absorb the shocks of suddenly 
applied power. Their scientific design and construction is the 
result of over 40 years of research and manufacturing experience 
working with natural and synthetic rubber. It is experience that 
can help you solve your power transmission drive problems. For 
full information write The Dayton Rubber Manufacturing 
Company, Dayton 1, Ohio, 


















ATTENTION 


o POWER TRANSMISSION ENGINEERS : 

There is a mill supply house near you 
that stocks Dayton V-Belts. A repre- 
sentative will gladly discuss your 
power transmission drive problems 
with you, Look for the name under 
the trade name heading “Dayton 
Seen ots raion bau Hr, 


yea 


ULL 








int 

eo 
“BTHE WORLD’S LARGEST MANUFACTURER OF V-BELTS 
: 
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other gas appliances will follow to complete the line of 
products assigned to the new plant, which contains 
105,000 sq ft of floor space. 

Mr. Rieley has been associated with the company for 
the past twelve years, where he has specialized in 
market research and analytical phases of sales and 
production. A native of Cleveland, he is chairman of 
the house heating division of the Gas Appliance Man- 
ufacturers Association. 


Heavy Duty Pumping Unit 


No, 3208—A new, heavy-duty pumping unit with in- 
tegrally-mounted reduction gear drive has been put 
into production by the Blackmer Pump Co., 1920 A 
Century Ave., S. W., Grand Rapids 9, Mich. 

The new pump is designed on the swinging vane 
(bucket design) principle, which is said to make it 
self-adjusting for wear. It has a capacity of 750 gpm 
at 150 psi discharge pressure and operates at 225 
rpm. The internal construction is bronze-fitted, and 
units are furnished with either anti-friction or sleeve 
bearings. The base is structural steel and provides 
for pump and reduction drive unit only. The prime 
mover, either engine or electric motor, is mounted 
separately. 

A number of the new units are being furnished for 
pumping fuel oil and lube oil on cargo vessels. 

Present plans call for the production of units of 
similar design with speed variations from 150 to 400 
rpm and capacities of 200, 300 and 400 gpm with pres- 
sures from 50 to 150 psi for general industrial as well 
as marine use. 
































300 Amp Solenoid Starter 


No. 3209—Allen-Bradley Co., 1311 S. First St., ?1i).) 
waukee, Wis., has developed the Size 5, Bulletin 77 
solenoid starter which is rated at 100 hp, 220 volt) 
and 200 hp, 440-550-600 volts. 

The new unit replaces the older, Bulletin 710, Si: e ;) 
clapper starter manufactured by the company. A\| 
the features of the 
company’s smaller 
solenoid starters 
are said to be in- 
corporated in this 
unit. Contact 
cleaning, filing, or 
dressing is avoid- 
ed by the use of 
cadmium silver 
contacts. These 
double break con- 
tacts are encased 
in an arc hood, 
each pole of the 
switch having its 
individual 
arc chamber. 

The solenoid de- 
sign has made possible a reduction in the size of t! 
starter as compared to the clapper type which is now ref 
placed. The unit is mounted on a self-insulated met: 
base plate, which may be mounted on any metal surfac: 
without extra insulation, and it is available with 
without an enclosure. 











KIELEY & MUELLER, INC., NORTH BERGEN, NEW JERSEY 
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REDUCING WELDING ELBOW 


One weld is eliminated when the Midwest 
Reducing Elbow is used to change both direc- 
tion and pipe size in a welded pipe line. . . you 
make only two welds instead of three. This 
exclusive Midwest Fitting takes the place of 
both a standard elbow and a reducer, as shown 
above. This saves time and money, produces a 
smoother, cleaner, better appearing job. In 
addition, the gradual reduction, smooth curve 
and absence of abrupt neck reduce turbulence. 
Insulation is also easier. 





S INSTEAD OF 









2 


SAVES WELDING 
SAVES MONEY 

\ SAVES TIME 
REDUCES TURBULENCE 
IMPROVES APPEARANCE 





All the advantages of Midwest Standard Elbows 
are to be found in Midwest Reducing Elbows 

. unusual dimensional accuracy, beneficial 
effect of working metal in compression, stress 
relieving, etc. Center-to-end dimensions are the 
same as for standard elbows with which they 
are interchangeable. 


This reducing elbow is one of many Midwest 
Welding Fittings designed to reduce the cost 
and improve the quality of welded piping. Write 
for Bulletin WF-41 for complete information. 














MIDWEST WELDING FITTINGS IMPROVE 
DESIGN AND REDUCE PIPING COSTS 


~ — le ” 7% 
= ~N Saas . 


MID ES| 


ANY P Inc 
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KNOWN and USED THE WORLD AROUND 


Aldrich Oil Burners end Burner- 
Boiler Units were standard equipment 
in United States Insular Bases the 
world around. That's proof of un- 
matched efficiency, performance . . . 
All during the war, Aldrich Co. 
washed night and day at their regular job— producing 
extra-value burners and burner-boiler units . . . Post 
war improvements are facts-—not promises 
equipment. 


-in Aldrich 















HEAT-PAK Burners Models 
AX and BX 


Embodying famous Aldrich fea- 
tures, HEAT-PAK Model AX 
(.75 to 5.00 G. P. H.) and Model 
BX (4.00 to 9.00 G. P. H.) are 
being produced as fast as mate- 
rials become available . . . Pro- 
duction of famous HEAT-PAK 
Burner-Boiler Units and oil-fired 
Water Heaters is limited only by 
manpower and materials. 


4 


Cc OMPAN Y 
WYOMING, ILLINOIS 





| solution is circulated, and is humidified by cont: 


| ing and to be the equal of other year-around type ¥ 


Pulsation Dampener for 
Gages and Governors : 


No. 3210**—An improved “Micro-Bean” pul: atin 
dampener for gages and governors is being pro |ucw 
by J. A. Campbell Co., 645 E. Wardlow Rd., Long }eag 
7, Calif. 

It is available both in all-brass and all-stee 
stainless steel stem. No piston is used. The new 
is said to overcome 

he scoring prob- 
lem. The manufac- 
turer states that 
nost dampeners 
have a tendency to 
score out after a 
year or two. To 
»vercome this prob- 
lem, a screw has 
been_ provided, 
which when turned 
slightly, will bring 
back the seating to 
perfect control. 
This can be repeat- 
ed every two years 
or so, giving the de- 


With 


ode 


vice an estimated 
life of about 100 
years. 


The dampener is 
stocked in three sizes (female connections 01 
end) 14, *s and % in., for pressure up to 6000 ps 
can be used on any gage boilers, engi: 


pumps, compressors, etc. 


line to 


Year ‘Round Air 
Conditioning Unit 


No. 3211**—A “Dual-Solution” air conditioning 
for cooling and dehumidifying in summer and for hew 
ing and humidifying in winter has been patented } 
F. H. Hibbard, Cooper PI., Harrison, N, Y. 

During the cooling cycle, air is cooled and dehun 
fied by contact with a cooled and moderately str 
hygroscopic solution. During the heating cycle, air 
heated by extended surface tubes, within which war 
with a hygroscopic solution of controlled streng 
Conditioned air temperature and humidity are 1 
pendently controlled and the same equipment is & 
ployed to heat or to cool the air, using gas or oil ! 
for both purposes. 

According to the designer, the system is not un 
pressure, no refrigerant gas is used, and equipme 
such as fans, low head pumps, and float valves are 
only moving parts. Lithium chloride solution has be 
used on tests of these absorption type units; howe’ 
other solutions will also be tested. The equipmen' 
said to operate with outstanding economy while 


nn 


-— 


while operating on the heating cycle. Energy “ 
sumption per ton of refrigeration per hr is giv n, { 
the double effect type, as 0.63 lb of fuel oil plus ® 
proximately 0.10 kwhr. 
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For quiet operation this blower 
installed in a hotel is driven by a 
Century '4 horsepower SC motor 





rovide All the Comfort Your 
Equipment is Designed to Give — with 
Quiet Starting and Operating 





gu 


ed b 











ntury air conditioning motors con- 
tribute greatly to the comfort of air 


circulating and air cooling installations. 


Century motors’ unusual freedom from 
vibration — and quiet starting and run- 
ning are the result of careful electrical and 
mechanical balancing, accurately ma- 
chined bearings, rigid motor construction, 
and cushioned bearing bumpers that re- 
duce the shock often caused by V-belt 
irregularity. 


Many air conditioning and refrigeration 





manufacturers have standardized on Cen- 
tury motors to assure their customers the 
greatest air conditioning comfort for the 
longest period of time. 


Century builds a complete line of motors 
from 1/20 to 600 horsepower to give 
smooth, quiet, dependable operation on 
compressors, blowers, fans, pumps, unit 
heaters and any other heating, cooling or 
air conditioning installatian. Specify Cen- 
tury motors on all your electrically powered 
equipment. 


CENTURY ELECTRIC COMPANY, 1806 Pine St., St. Louis 3, Mo. 











ase Offices and Stock Points in Principal Cities 





ng, Piping & Air Conditioning, August 1946 163 














| Direct Acting 





P’ 
| Solenoid Valve 
" " | No. 3212*—Designed for all types of liquid ‘ey 
Thread L to 2 pipe fast ' | control, and for use with hot and cold water, si ea 
_ | oil, and other processing liquids, a new direct actin, 
and easily with this solenoid valve is offered by the Johnson Corp. \ 









direct-action 


NoIR RIED 


You'll like the 


valve and, according 
|to the manufacturer, 
‘the single seat con- 
| struction permits the 
'valve to be used for 


Fz 








mistake-proof Ma handling liquids or 
quick-setting aa steam up to 365 F. 

LL The valve is de- 
workholder... %& tae tee * hakey 





duty service and is 
of the globe screwed 
4 | type. The body may 
* | be obtained in cast 
; | iron or bronze and 
A | the trim is of stain- 
} | less steel. 


\ 


for sizes from %% to 


Standard models are 
220, or 440 volt, 60 c 


Axial Fan Assembly 
Transportation Field 


by the Thermo-Aire 
Fullerton, Detroit 27, 

Previously this fan 
as a component part 
heating and venti- 
lating equipment. 
The airfoil fan, 
molded from a heat 
and damage resist- 
ant thermo-setting 
plastic, incorpo- 
rates a_ straight 
wing section in its 
design. 


@ Here’s a poster threader that 
gives you new ease and speed in 
cutting clean threads on 1,” 114," 
142" and 2” pipe. Workholder sets 
tosizequickly: put on pipe, tighten 
1 screw, no bushings. Full-floating 
posts only taper threads: positive 
wobble-proof threading action, 
handle to head to chasers. Alloy 
or high-speed steel dies, rugged 
steel-and-malleable construction 
for long service. It sells at a pop- 
ular price, at your Supply House. 


use where relative- 
ly large amounts of 
air circulation are 





1R stands up hand- 


ily on its own feet, SOurce are limited. 
the assembly 


previous fans 


bearings. 
| to 14 in. in diameter, 
_variety of air circula 






WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S.A. | 


Py: reer 






Se iets 


Wood St., Three Rivers, Mich. 
A lever arrangement provides power to ope 


=| The unit is available in two series. Type 


| | ranging from 125 to 150 psi. Type “HL”, in sizes fr 
1 to 3 in., is for medium and low differential pressure 


No. 3213**—Production of an axial fan assembly 
an individual unit for use in mobile heating, ventil: 
ing, and air conditioning systems has been announcé 


It is designed for . 


needed and where installation space and the p 


uses 20 per cent less current t! 
of this 
less, and places 50 per cent less load on the me 
The unit, which is available in sizes 


ing, heating, and ventilating of motor vehicle: 
road cars, and street cars. 














! 

‘ 
— 

. v; 





































‘ 


“HE 
1% in., is suitable for pressur 


furnished for operation o1 
ycle current. 


for 


Div., Evans Products Co., 15) 
Mich. 

assembly has been manufactu: 
of the company’s bus and tru 


According to the manufactur 
type, weighs 50 pe: 
[ron 
is said to be suitable for a W 
ting systems including the c 
ra 
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the EXTRA VALUES You Receive from Pritchard Cooling Towers 


irae by, 


a result from 





Hf 


FANS extremely light in weight, requiring less 
power. True airfoil blades of corrosion-resisting 
wrought Monel welded to a rugged internal 
frame, with pitch adjustable to permit optimum 
setting for any tower loading. Other advan- 
tages worthy of examination. 





DRIVES composed of integral vertical gearhead 
motors, eliminating right angle gears, flexible 
couplings and alignment problems. Write for 
complete information. 


DISTRIBUTING SYSTEM that is the most last- 
— 177 oO ingly trouble-free yet devised. All-redwood, 

WEIGHT ynel met Seaatierel dius capable of 100% overload with completely uni- 
form water distribution. Get the full facts on its 
unique design. 


AlR-INTAKE SYSTEM that applies sound and progressive engineering to air inlets, 
to the benefit of air distribution and the virtual elimination of winter troubles. 5 dif- 
ferent arrangements available at same price. Let us give you the details. 





STRUCTURAL STRENGTH that is second to none. employing more redwood and LESS 
© “Airdfin” Air-Cooled Heat corrodable iron and steel; skillful use of ample diagonals, ring connectors, angle 


washers, etc. The “fine points” of Pritchard construction merit your closer study 
® Cooling Towers, All Types 
and Capacities 


6m De Oho eed Aimee DECKING.-that achieves ideal water break-up over its entire cubic area and remains 
pheric Heat Exchangers permanently level. 


_ 
Drying - (gaa oS DELIVERY DATES that carry the assurance, based on a consistent history, of comple- 
@”3-Zone” Cleaners and tion promises and performance guarantees being met or bettered. 
Separators for Air, Gas and 
Steam On all these points, and for towers of all sizes and types. Pritchard has an outstand- 
Ale Tresters fer Purifice- ing record to show you. worthy of your inquiry. Write or call the office near you. 


of Moisture and Tempere- 
ture in Air Conditioning 


Systems EQUIPMENT DIVISION, Fidelity Bidg., Kansas City 6, Mo. 


Catalog, Refinery Cotalog, ASHAVE Guide er ASE Date book 
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Thermal Limit 
Switch 


No. 3214*—Ashcroft Gauge Div., Manning, Maxwell 
& Moore, Inc., Bridgeport 2, Conn., announced a new 
thermocouple-actuated limit switch. 

As an example of its use, the manufacturer states 
that protection is required in air ducts on industrial 
ovens, dryers, bear- 
ings of large mo- 
tors, blower wheels, 
flue gas stacks of 
boilers, plastic in- 
jection presses, re- 
heaters, etc. The 
temperature chosen 
as the high limit is 
set by an operating 
knob located inside 
the case. If this temperature is reached, the device 
will stop the apparatus before excessive damage is 
done, or it can be arranged to sound an alarm or 
operate a light. If desired, either or all of these func- 
tions can be performed at the same time. The device, 
which is provided with a manual reset, will “fail 
safe” in case of burning off or breaking of the 
thermocouple, failure of power supply, tube, or 
mercury switch. 

The thermal protector is designed with two ranges, 
100 to 1000 F using an IC couple, and 800 to 2000 F 
using an AC couple with an accuracy of 2 per cent of 


PROGRESS 


The Rube Goldberg contraption at the right is, be- 


lieve it or not, a compressor (circa 1891). Note the 





comparative size of the men 


Below, for comparison, is Baker's popular F6B Com- 
pressor, approximately one-hundredth the size of 
the inefficient Goliath above. That's progress! 


But that’s just the beginning. Right now Baker is 
engineering new products which will again raise 
the standards of the entire refrigeration industry. 
Watch Baker for progress. Expect big things. ra 
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the range at a set point. Two or more couples may 

connected, in series if desired. The cold junction 
located in the unit and is compensated to ambient te: 
peratures of 50 to 135 F and a relative humidity up 
100 per cent. 

The current characteristics are 115-230 volts, 60 cy: « 
a-c, 15-20 watts. There are no open contacts in te 
device and the circuit for the signal and power input « 
the apparatus is a standard 4 amp, 250 volt mercu:y 
switch. 


Low Temperature Silver 
Brazing Alloys 

No. 3215—Two new silver brazing alloys, “Easy-f \o 
45” and “Easy-Flo 35”, have been announced by Handy 
& Harman, 82 Fulton St., New York, N. Y. 

The 45 per cent silver alloy also contains copper, 
zinc, and cadmium and one of its exceptional features 
is said to be its low melting range, 1120-1145 F. The 
manufacturer states that the joints produced between 
ferrous, nonferrous, and dissimilar metals are strong, 
ductile, and leak-tight. It is said to offer the advant- 
ages of alloys with a higher silver content at a lowe: 
cost. 

The 35 per cent alloy has a wider melting range 
1115-1295 F. and is said to be free flowing at a rela 
tively low temperature range. It is offered for pro- 
ducing joints which are high in strength and ductility 
and for use in cases where a higher working tempera- 
ture is not objectionable. 








ICE MACHINE COMPANY, INC., OMAHA 


MANUFACTURERS OF REFRIGERATION AND AIR CONDITIONING EQUIPMENT SinCcE 1995 
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NO SERVICE CALLS 


This owner says, ‘My Winkler has performed per- 
fectly and has not required a single service call 
I think your automatic transmission, which 
does not have a shear pin, is worth more by itself 
than any other complete stoker.”’ 


CUTS FUEL BILL 56°, 


Owner writes, “‘We have reduced our annual fuel 
bill from approximately $3650 to less than $1600, 
which is more than you promised us. We will be 
flad to recommend the Winkler to anyone in 
terested.”’ 


iA 


1905 
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WHERE THERE’S A WINKLER 
THERE’S A SATISFIED OWNER 





WINKLE 


jelly automatic STOKERS 


U. S. MACHINE CORPORATION ° Dept. S-11 * Lebanon, Indiana 








In residential, commercial and industrial installations the country 
over, Winkler performance is making thousands of boosters 


Certainly the man who operates a stoker is the best judge of its value 
So when innumerable Winkler owners take the trouble to tell us that 
a Winkler is a highly profitable investment, that’s pretty sound 
proof that this stoker really delivers. 


Why do Winklers make outstanding performance records? Simply 
because their superior design and rugged construction de- 
velop the inherent benefits of stoker firing to the utmost! 
From the moment coal leaves the hopper or bin, it is handled in a 
manner which assures full utilization of its heat content. Not only 
does a Winkler operate with top efficiency, but it is built to stand up 
under years of hard service. 


The net result is that a Winkler re- 
turns to its owner a large saving in 
money and labor, plus an all around 
improvement in heating plant operation 
















Fully automatic transmission 
—no shear pin! 

The exclusive Winkler ‘‘Inter- 
Plan’’ transmission develops extra 
power to handle operating over- 
loads. Protection against damage 
which might be caused by a blocked 
feed screw is provided by the 
Winkler Safety Release, which au 
tomatically disconnects the trans 
mission until the blocking object 
is removed. The Winkler then re 
sumes operation, with no shear 
pin to replace! 
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... to be seen 
and not heard 


When you need ribbons on the ducts to 
show your air conditioning in operation 
—then noise and vibration have success- 
fully been eliminated. 

And Korfund Vibration Control assures 
you of this important benefit. Engineered 
especially for your needs, Vibration Con- 
trol prevents disturbance caused by 
machinery in motion. 

Korfund designs Vibration Control for 
fans, blowers, compressors and for com- 
plete units. For really satisfactory cir 
conditioning—the kind that takes ribbons 
—consult Korfund for Engineered Vibra- 
tion Control. 








The Korfunad Cco., 
inc., is sole distrib- 
utor of Armstrong 
Standard Density 
Vibracork in 2” to 
4” thicknesses. 
Write for complete 
details. 











Korfund Type LK/C is 
an inexpensive steel 
spring Vibro-lsolator 
with resilient chocks 
at the corners to act 
as stabilizers. 


VIBRATION 
CONTROL 














Scientific Instrument 
Manufacturer to Expand 

No. 3216**—Plans for a general expansion of ly 
Ray Control Co., 975 E. Green St., Pasadena, Ca if, 
emphasize the exploration of possibilities in spect) os. 
copy, including electronic recording, and other sci». | 
tific fields. 

The company manufactured various types of len 
prisms, optical elements, and instruments for the 1 
during the war, and is a wholly owned subsid 
of Lane-Wells Co. E. B. Evleth, formerly vice presi: 
and general manager of Brown Instrument Co., 
been named president. 


Improved Flow Control Valve 

No. 3217—An improved flow control valve for ho: 
water heating systems has been announced by H. \ 
Thrush & Co., Peru, Ind. 

A tapping is provided beneath the seat of the v: 
for connection to the pressure tank. This, says 
manufacturer, is 
necessary because 
air and gases are 





liberated when the 
water is at a high 
temperature and 
when the valve is 
closed. The check 
valve is of the hor- 
izontal seat type 
with a free working 
disk. A union is provided on the outlet side and ; 
lever is provided for manually opening the valve t 
obtain gravity circulation or to completely drain t! 
system. 
This new and improved design is made in 1, 1%, |! 

and 2 in. sizes. 





Air Valve for Hot Water Radiators 

No. 3218—A new automatic air valve for hot water 
radiators, convectors, and panel radiation has been 
announced by Maid-O’-Mist, Inc., 3217 N. Pulaski Rd. 
Chicago 41, Il. 

The valve, designated as No. 27 “Auto-Vent,” is di 
signed to relieve air from 


trapped hot water radiators, —— *s | 


pipe lines, etc., and is recom- } 
mended for installations on 0 { 
all free standing radiators, “I ; 
baseboard radiation, and con- ta : 
vectors without the use of g i} 
air chambers where pres- + | j 
sures do not exceed 50 lb. 
The valve, 2% in. long x 2 
in. in diameter is constructed of brass with n 
plated finish, has a monel metal bearing and le 
and is equipped with a monel metal spring and 
prene valve seat. 





Industrial Cement 

No. 3219**—“Sumtex” cement, used for joining 
metal surfaces, sealing machine threaded joints, ¢a* 
kets, and leak-proof assemblies, is now being distri 
buted by the Warehouse Point Co., Warehouse Point 
Conn. 
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e applications of 


ater Mincrifugal Refrigeration are many 
been varied. Chilling water for air 
Rd. iditioning; chilling water or brine 
industrial processes; cooling 

S ae mical and other liquids; main- 
ung constant temperatures in 

ting rooms — these are but a few 


} : : 

} its commoner uses. In addition, its 
ge-volume compressors are well 

ted for producing ultra-low tem- 


atures for technical research. 

i system consists essentially of 
i mpressor, condenser and evapo- 
i . Worthington manufactures 


se in their entirety, from foundry 






icke finished product. For steam-tur- 
vers Mme-driven units, Worthington also 
et kes the turbine, as well as many 
ning 


gas 
istri- : : : > <a 
‘oint, 


— on 
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co WORTHINGTON CENTRIFUGAL 
EFRIGERATION SERVES INDUSTRY 
IN MANY IMPORTANT WAYS 


Worthington 


other auxiliaries vital to a complete 
refrigeration plant. Rarely does the 
purchaser have such an opportunity 
to fix responsibility for a system's 
over-all operation on a single manu- 
facturer. 

Worthington Centrifugal Refriger- 
ation Systems, in Capacities ranging 
from 150 to 2600 tons, combine min- 
imum floor space requirements with 
maximum accessibility. Their rugged 
construction, advanced design and 
outstanding efficiency assure many 
years of dependable, low-cost re- 
frigeration. 

Worthington Pump and Machinery 
Corporation, Harrison, N. J]. Specialists 
in air conditioning and refrigeration for 
more than 50 years. 













WORTHINGTON 





Noted Western Hotel Adds 
Worthington Air Conditioning 


Che popular Adams Hotel in Phoenix, Arizona, 
tollows today's trend by " ga Worthi 
ton centritugal retrigeration unit tor air co 
ditio g. In assuring guests of healt 
comtortable air the vear round, tl mo 

rt «© i arge a grow ) fa ) 

’ Ww rW rt { 





“Packaged Air Conditioning” 
for Smaller Business Spaces 
Worthis 


gton Self-Contained Air Conditioner 
Model SYC. are ideal for smaller stores. sho 
othces. Two sizes: 3-ton and §-ton retrigera 
tion Capacities. For year ‘round supply of fr 
cl al l igOorating air cooled im sum ra 
heated in winter. A competit Cessity 
A aaotl Zoo iso viv ’ rf 


Look To Worthington 
for “Integrated"’ Systems 


compressors, condensers, pumps turb 


valves, fittings, etc Worthington is 


logical source tor an ‘‘integrated tem to 


give vou efficier economical, trouble-tre« 


Your 


vill gladly suppiv f 


service nearby Worthington Distributor 


| detail 









7” Heavy-Duty Sander 





This One 


Dower oon 
Does All-- 


A Black & Decker Portable Elec- 
tric Sander drives many attach- 
ments . . . does many fabrication 
and installation jobs... on all types 
of heating, piping and air condi- 
tioning work. Available attach- 
ments include: 

WIRE CUP BRUSHES for removing rust, old 


paint, scale, light weld spatter, oxidation, 
grease or tar. 


ABRASIVE DISCS in 19 different grains, for 
sanding and smoothing any surface. : 


GRINDING WHEELS for smoothing welds 
and castings, surfacing concrete, stone or 
tile. 

ROTARY PLANER HEADS for shaping and 
semi-finishing lumber—jobs formerly done 
with jack plane and adz. 

Order now from your Black & 
Decker Distributor, or write to: 
The Black & Decker Mfg. Co., 
628 Penna. Ave., Towson 4, Md. 





Ser : 


portaste ecectrraic TOOLS 
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The manufacturer, Summit Paint & Varnish ( 
states that this product is not affected by high 
sures, oils, acids, or water, and that it is noninju > ioyf 
to metals. It is also said that it will not tt! 
and is highly resistant to humidity and temper: tuy 
extremes. Many miscellaneous and nonindustria! use} 
have been found for this cement. For example, 
been used successfully in attaching sponge r 
gasketing to metal surfaces. 


Venturi Type Hot 
Water Circulator 

No. 3220**—The V-M Sales Co., 201 N. Wells s 
Chicago, Ill., has been formed to market a venturi typ. B® 
circulator for use in storage type, recirculating hyh® 
water systems. 

One connection of this fitting receives incomin; 
water to the system while the second leads int 
hot water tank in the usual man- 
ner. The third connection brings 
hot or warm water from the sys- 
tem into contact with the incom 
ing cold water. According to the 
manufacturer, the device main- 
tains uniform _ temperatures 
throughout the system and storage 
tank. This is said to provide more 
hot water from a given size tank 
and to eliminate stratification 
which wastes both fuel and stor- 
age space. 


Industrial Vacuum Cleaning Unit 

No. 3221—A new industrial vacuum cleaning un 
“The General Insulation Vac,” has recently been a 
nounced by General Blower Co., 8065 Ferris, Morte 
Grove, Ill. 

The vacuum unit consists of a metal vacuum t 
a double hose connection, a filter bag, and an agitat 
plunger. Power is provided by attaching one of t 
hose connections to the inlet of the company’s blowin 
machine. In this way the blowing mechanism car 
made to perform a dual function, becoming a vacuu 


cleaning unit as well as an insulation blowing 
chine. The device may be used to pick up loose ! 

rial such as nails, sand, gravel, plaster, debris, s 
ings, sawdust, insulation waste, etc. It is designe’ 
more rapid clean-up of shops, trucks, flues, and ma! 
other items of equipment. 


Pressure Switches 

No. 3222—Three new pressure switches are nov 
quantity production at the plant of Cook Electric \ 
1457 Diversey Parkway, Chicago 14, Ill. 
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For 





OWN the length of the panel 
goes the pipe and then—a 
bend. Now bring it back —another 
bend. Down again, and bend...Two 


Radiant Heating— 














easy-to-b 





radiant heating. Note, in the list at 
right, some of the others: soldered 
fittings (leak-proof connections); 
light weight (a saving in transporta- 


end 














7 Reasons 


WHY CHASE COPPER TUBE 
FOR RADIANT HEATING 


hundred times or more, in many tion and handling costs); long life s' 
installations, pipe must be bent to (copper is resistant to corrosion). 1. EASY TO BEND 
form the panel coils of a radiant The demand for Chase Copper 2. LIGHT IN WEIGHT 
heating system. Water Tube is so great that we are 

Here's where soft copper tube can _ not able to satisfy it at all times. 3. SOLDERED MTTINGS 
save you construction time. It’s flex- However the technical information 4. SMALL DIAMETERS 
ible—can be bent easily. With cop- is now available to you for future 5. LONG LENGTHS 
per tube, smaller diameters (12 and planning. Before you tackle that next 
4 inch nominal) may be used. And radiant heating contract, send for 6. LOW COST 
the more bends the fewer fittings. our new book, ‘Chase Copper Tube 7. LONG LIFE 


But flexibility is just one of many 
advantages of Chase Copper Tube in 


for Radiant Heating.” Simply ad- 
dress Dept HPA-86. 














Chase 


BRASS & COPPER CO. 


INCORPORATED 


mal 
Waterbury 91, Connecticut 
SUSSIDIARY OF EERRECOTT COPPER ConreRation 
v q 
eM i the Chase Network —handiest way to buy brass 


CINCINNATI 








c | 
LBANY ATLANTAt BALTIMORE BOSTON CHICAGO CLEVELAND DETROIT HOUSTON? INDIANAPOLIS JACKSONVILLE? KANSAS CITY, MO LOS ANGELES MILWAUKEE 


INNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER{ SAN FRANCISCO SEATTLE $1. ‘OUIS WASHINGTONT (tindicotes Soles Office Only) 
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cKee Works WitH You 
to “Condense Costs”’ 





McKee 8 H.P. Type 3-A Boiler and “Save Condensation” 
unit condenses costs in this Tire Re-capping Shop. 


We’Kee 


“STEAMBOILERPLANTS” 


McKee has the experience plus the right equip- 


ment to help you “Condense Costs’ on each job. 


A McKee “Steamboilerplant” System is shipped 
complete from the factory, ready to install; just 
connect to the gas, water and supply lines. There 
are no “extras”. The entire plant is McKee, with 
tull responsibility for satisfactory performance 


resting with us. 





CO 


ECLIPSE FUEL ENGINEERING 


767 SO. MAIN STREET ° ROCKFORD, ILLINOIS 


SS Irgineers in all principal tio 
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Operating range of these switches is from 3: 


vacuum to 17 psi. 
amp at 120 volts, 
a-c. The bellows 
diaphragm is con- 
structed of tinned 
phosphor bronze. 
Shown here is the 
company’s _ indus- 
trial differential 
pressure switch 
which may be used 
for two independ- 
/ent circuits at two 
selected pressures 
which may or may 
_not be equal. Ac- 





Maximum current capacity i 





cording to the manufacturer, this line of low cost , 
sure switches will serve a wide range of application § 


in the fields of air co 


nditioning, refrigeration, heatin, 


chemical processes, and in many industries. 


Furnace Manufacturer 


Expands 


No. 3223—An expansion program designed tw in 


crease the company’s manufacturing facilities ha 
teen announced by Jackson & Church Co., Furnac 


Div., Saginaw, Mich. 


A new plant of approximately 40,000 sq ft, located 
at nearby Carrollton, will be used for manufacturing 


furnace cabinets, receiving and shipping furnaces a: 


other equipment. 


Direct Fired 
Air Heater 


No. 3224** — The 


“Weathertherm” direct fire 


heater, designed for use with coal, gas, or oil, is offere( 
by Weatherall Engineers, Inc., 3 Friendship St., Prov 


dence, R. I. 


These steel heaters, which are available in sizes fro: 


75 thousand to 5 mil 
welded construction. 
be the use of diago 
made of seamless boi 


Gas Meter 
Valve 


lion Btu per hr output, are of a 

A feature of the units is saidt 
nal air heating tubes which ar 
ler tubing. 


No. 3225—The “No-Drag” valve of carbon-graphitt 
|is offered by Morganite Inc., 3304 48th Ave., Lon: 
| Island City 1, N. Y., for use in gas meters. 


The self-lubricatin 
said to provide long | 
dimensional stabil- 
ity, quiet operation, 
and freedom from 
gumming, sticking, 
and warping. 

Valves are avail- 
‘able in slide or cir- 
‘cular motion types 
‘for all makes of 
| meters. 


g characteristics of the valve ar 
ife, resistance to chemical] attack 
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ix centrifugal refrigerating machine pio- impossible. By the elimination of surface 1. Of under pressure forces seal 
ered by Carrier has the money-saving wear the seal is assured long life and per- faces apart when compressor is oper 
bvaniages of a positive, simple, fully fect adjustment. Maintenance costs arc ating. This forms an effective seal 
htomatic seal without surface contact kept at a minimum. against loss of refrigerant and admis 
hile in operation. This seal—of revolu- : ‘ sion of air and water, prevents wear 

PS lhe dollar-saving Carrier seal — like the 

mary Carricr design—saves thousands , due to metal-to-metal contact. Thin 

hitel dollars j a. centrifugal itself—is the product of the 

phil dollars in refrigerant losses . . . reduces oil film is maintained between sta 


most experienced engineering staff in the 
whole ficld of air conditioning and tre- 
frigeration. You can count on Carrier 


tionary and rotating seal face during 


shutdown periods. Seal is supplied 


Lon f@rrosion and power loss by keeping out 


oisture and air. 
ontinuously with clean oil. Both 


: The passage of refrigerant and air alon centrifugal refrigeration units. They're 
P I 5 gerant and air along 5 5 : ‘ strainer and cloth filters remove all 
high-speed shaft is prevented by a designed and built to deliver years of un- 
a : singe impurities, extending seal life 
essure oil film. This oil holds the interrupted service. That’s been proved ; 
il faces apart when the compressor is by 25 years’ successful operation. Carrier 26 Fatigue of metal bellows is over 


crating, making mctal-to-metal contact Corporation, Syracuse, New York. come by design of seal. Bellows move 
to a fixed position when Cf mpressor 


is Starting or stopping ard are not 


AIR CONDITIONING subject to the movements of shaft 
and rotating seal faces 
REFRIGERATION , 
Inspection is fast and simple. Re- 
! EA . ; 
INDUSTRIAL HEATING moval of six nuts gives access to seal, 
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GET MORE PRODUCTION 





with the 


EFFICIENT ECONOMICAL 


audale Rockwood 


SHORT CENTER DRIVE 


Here is a consistent, dependable drive that keeps production 
flowing, steadily and at a fast pace. 


Efficient . . . CORRECT belt tension is maintained at all times 
and under any load condition, by the weight of the motor on 
the pivoted Rockwood base. Maximum power is delivered 
without undue strain on belt and bearings. 


The TANNATE belt hugs pulleys with a firm grip. TANNATE 
is TOUGH with a strength one-third to one-half greater than 
choice oak belting. And TANNATE keeps this tenacious 
pulley grip day in and day out through a long service life. 
with practically no maintenance needed. 


May we send you without obligation, information about this 
more efficient . . . more ECONOMICAL drive? 










For floor, wall, ceil- 
ing or vertical 
drives, with large 


or small motors. 


RHOADS 











SHORT CENTER DRIVE 
J.E.RHOADS & SONS 


35 North Sixth Street, Philadelphia 6, Pa. 


NEW YORK ° CHICAGO e ATLANTA 
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NEW BOOKS & REPORTS} 


ASRE Publishes Data on 
Refrigeration in Meat Packing Plants 


The application of mechanical refrigeration to ! ea 
packing plants, together with tabular data relatiny » 
this subject, is contained in Application Data Sec tig, 
No. 36 issued by the American Society of Refrigerating 
Engineers, 40 W. 40th St., New York 18, N. Y. 

The purpose of this concise pamphlet is to indicat 
the principal facilities used in meat packing plants with 
their methods of operation, and to present the mos 
favorable refrigeration methods with the generally ae. 
cepted temperature and humidity values. In addition 
there is presented information pertaining to refrig. 
erated spaces and miscellaneous packing house data tha 
should prove valuable to anyone interested in designing 
or installing refrigeration equipment for meat packing 
plants. 











The course of the carcass is traced from the killing 
through the rendering processes, including the disposi- 
tion of the various edible and inedible products and 
by-products. Sketches are included showing the air flow 
and brine spray over the suspended carcasses, locatio 
of pipe coils, air ducts, and also floor plans of a tw 
story, medium size meat packing plant. 

A full page table gives the range of temperature a: 
humidity generally used by the industry for beef ; 
hogs in their various stages of processing as well as | 
various by-products, including sliced bacon, canned han 
sausage, lard, oleo, smoked meats, and salted hides. 

The circular was prepared by Roger Sprague, chair 
man of the ASRE technical committee on meats a 
meat packing, assisted by the members of the committe 


Recommended Standards for Testing 
and Rating Convectors Sent to Trade 


Mimeographed copies of the Recommended Commer 
cial Standard for Testing and Rating Convectors, TS 
4169, have been sent to manufacturers, representativ 
distributors, users, and testing organizations by 
U. S. Department of Commerce, National Bureau 
Standards. Pursuant to a request from the joint co 
vector code committee of the Convector Manufacturer 
Association and the Institute of Boiler and Radiate 
Manufacturers, a proposed draft of this standard we 
circulated in 1945 to various manufacturers, dist! 
utors, users, and testing organizations. Favorable co 
ment and suggested changes were received from t™ 
trade with the result that this revised standard has bet 
circulated for written acceptance in order that it m 
become more widely effective through establishment * 
a commercial standard and publication by the Depar 
ment of Commerce. 

The purpose of this commercial standard is to ests 
lish uniform methods of test for output of convect0! 
in terms of the condensation capacity of steam conve 
tors and the water heat capacity of hot water uns 
together with methods for determining, designati 
and guaranteeing convector ratings. Definitions, ' 
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] Look into the engineering background of the 
maker. You'll discover that American Blower is 
one of the oldest and largest manufacturers of heating 
and cooling equipment. The present line of American 





As Blower heating and cooling coils is the product of 
ha 

chair Eee 
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itte 

nmer 
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itat 
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B ( ? After you've taken Step 1, we know you'll 

m send for these 2 bulletins—complete, conven 

s bee ient, easily understood guides to the selection and 
- use of heating and cooling coils for every industrial 

fe need. American Blower engineers have assembled 56 

a pages of authoritatir P information on heating coils and 
, ‘8 pages of invaluable cooling coil data. This wealth 

information is now available to you in a compact, 

esti easy-to-use form. If you have problems in the selec- 

vector tion, sizing or installation of coils, you will find 
mve these bulletins to be complete handbooks on the 
init§ subject. Phone or write the nearest American Blower 

nating Branch for-your copies of Bulletins B-1218 and 1521. 
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at to do to get the BEST in coils 





engineering and manufacturing skill that dates from 
1881. These new heating and cooling coils follow in 
every respect the American Blower tradition of con 


stant resear« h, sound engineering, conservative ratings, 


rigid inspection and competent manufacture 








AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 


Division of American Rapiaror & Stardard Saritarg coxnroaarion 
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CLEAN 


In the folder above we show how RID-AL 
SERVICE, scientifically developed, cleans 
CHEMICALLY, employing the use of per- 
fected and tested solutions. By the skill- 
ful use of chemicals alone we can eliminate 
every bit of sludge and foreign matter from 
your entire system without injury and it 
normally requires no change or interruption 
in your service. 

We clean and restore to original operating 
eficiency CHEMICALLY such equipment 


as :— 
CONDENSERS STEAM FEED LINES 
WATER HEATERS STEAM KETTLES 
COOLING AND CONDENSATE 
HEATING COILS RETURNS 
PREHEATERS TRAPS OF ALL KINDS 
HEAT EXCHANGERS FAN BLADING 
EVAPORATORS TURBINES 


Your unusual cleaning problem is our 
daily work. Where others have failed to 
show results we succeed and GUARANTEE 
satisfaction and POSITIVE Results. In 
short, RID-AL SERVICE restores your sys- 
tem to the original operating efficiency it had 
WHEN NEW! 

Our Consultation Service is Free—with- 
out obligation. Write today for our new in- 
formative, illustrated Folder. 


Distributors for Twin Cities Regional Area, 
M. W. McCarthy Co., Stillwater, Minn. 


APEX ENGINEERING CO. 





l 

| Engineers Building, 205 W. Wacker Drive, 

| Chicago 6, IIl. 

| Send us your Rid-Al Service Folder without ob- 
| ligation. 

Name 

City... State 
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quirements, and methods of testing and rating cast |; 
and nonferrous steam and hot water units are cov: re 
A uniform method of guaranteeing compliance wit! ¢} 
standard and a means for checking ratings for app 

is given. 


Additional Data Published on Atmospheric 
Conditions in Australian Textile Mills 


The Australian textile industry employs 50,000 \ 
ers, is among the country’s oldest, and is one with 2? 
million pounds capital. Certainly the question of fut 
activity in the face of world competition is of vita! 
-ern to both management and workers. To many in t! 
industry, who have given serious thought to the 
tion, it is clear that without the best that can b 


| tained in output per man-hour, Australian mills wi 





meet world-wide competition. As in any industry 
reasonable maximum output is essential to a high 

of employment and a rising standard of living. Inasn 
as the need for control of atmospheric conditions, 

from the standpoint of process work and the health a: 
productivity of the workers, has long been recogni: 
industrial scientists carried out tests of atmospher 
conditions in 67 Australian mills which covered cott 


woolen, worsted, and silk spinning and weaving. Th 


investigations extended over 15 months so that cond 
tions could be studied in all seasons of the year 


The data collected and the conclusions reached hay 


been published by the industrial welfare division, 

partment of labour and national service, Commonwea!t 
of Australia, in its bulletin No. 6, Atmospheric Cor 
tions in Australian Textile Mills (for a discussion 
this booklet see pp. 194-195, July 1946, HPAC). I 


later bulletin, No. 7, Australian Textile Mills, a Guid 


to Good Working Conditions, the findings are brief 
reviewed and a more complete discussion of what ca 
be done to produce atmospheric conditions satisfactor 


to both the process and the comfort and efficiency of th 


¢ 


workers is included. The report emphasizes the fa 
that there are no processes for which the atmospher 
requirements of both the employees and that require 
for manipulation of fibers cannot be met. 


detail, the importance of air movement up to 150 fpx 
the introduction of outside air (30 cfm per person re 
ommended), various means of reducing the cooling Joa 
and what can be aceomplished with both natural an 
mechanical ventilation. Air washers for providing hv 
midification, the use of refrigeration, and contro! « 
dust and lint are also discussed. 


Issues Commercial Standard 
for Mineral Wool Insulation 


The latest development in the joint standardizatwu 
program of the National Bureau of Standards and t) 


Industrial Mineral Wool Institute is the release of Com 


mercial Standard CS-131-46 on testing and reporting © 


all forms of mineral wool insulation, widely used by bo 


steam power plants and manufacturers of electric: 
heating, and refrigeration equipment. 

Odor emission, moisture adsorption, and compress! 
strength, in addition to the basic feature of therm 
conductivity, are among tested characteristics of impo’ 
tance to the air conditioning industry. The new stan 
ard is designed to permit industry-wide bases of judé 
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First Choice For 
SCHOOL HEATING 





Kiemme, lowa 
School. Thorwald 
Thorsen, Architect. 
This two-story school 
building is warm air 
heated with 2 Camp- 
bell 8000 Series 
Heater 





HE Campbell Heater in the School building illustrated above is 
one of many installations in which Campbell Warm Air Units 
ee have been used in large multiple-room structures. In all these instal- 
ond: lations, Campbell 8000 Series Heaters have provided abundant heat 
with outstanding fuel economy plus the extra warm air 


advantages of fast 
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Campbell 8000 Series Heaters are available 
for hand or stoker coal firing, gas or oil, i elele SERIES 
in capacities ranging from 725,000 to 
2,160,000 B.T.U.’s per hour. 
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installations be- 

; cy and S€nsitivity aid in 

obtaining peak efficiency out ee: your system at all times. 

For instance, it stays closer to its superheat setting regard- 

less of wide variations in load often occuring in air condi- 

tioning; and this ability to maintain close superheat control 

allows full coil efficiency — through a long life of “trouble- 
free” refrigerant control. 


THERMOSTATIC 
EXPANSION 
VALVE 





A-P DEPENDABLE Refrigera- + 

tion Valves include: Thermostatic 

Expansion Valves, Solenoids, Suction Pressure Regulating 
Valves. Water Regulating Valves, “Trap-Dri™ and “Trap-It’’ 
System- Protectors, Water Solenoids and Cooling Thermostats. 


AUTOMATIC PRODUCTS COMPANY 


2460 North Thirty-Second Street, Milwaukee 10, Wisconsin 
Export Dept., 13 East 40th Street, New York fo, N. Y. 


DEPENDABLE 724.cz 


—— FOR AIR CONDITIONING — REFRIGERATION — HEATING 
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ment and specification in mineral wool products. 
tests described cover all material of fibrous form » 
essed from molten rock, slag, or glass. 


The forms of industrial mineral wool for which tef 


methods are given are blanket, block, board, felt, ga: 


lated, industrial batt, insulating cement, loose, and pj, 
insulation of both blanket and molded forms. Uniform 


and detailed methods of testing and recording physi 
and chemical properties are given. The forms of ind 


| trial mineral wool are defined and formulas give 
| fixing the conclusive factor of each test. 


The test for adhesive strength of insulating ceme 


is based on the power required to separate two 
elements of prescribed size which have been bound : 
gether with a layer of insulating cement. The forn 
gives a result in pounds per square inch. The test 
compressive strength applies to block, board, and 
sulating cement, and as in the preceding test, gives 
result in pounds per square inch of compressive streng 
Corrosion resistance is tested for all types of indust: 
mineral wool except insulating cement. It is based 
the relative effect on identical steel plates—one fre: 
exposed to humidity, and the other protected betwe 
specimens of mineral wool material. The coverage t 
applies to insulating cement only. The formulas 
press wet and dry coverage in square feet 1 in. thi 
per 100 lb of cement, volume change upon drying 
dry density. 


Density and thickness tests are established for indw 


trial batt, blanket, felt, and blanket type insulation. | 
different methods, the same tests are made for block 
board insulation and for molded pipe insulation 


fire resistance test is made with a large bunsen burn 


on all mineral wool products in order to classify 
materials as (1) incombustible, (2) fire retardant, 
slow burning, or (4) combustible. 

Moisture adsorption tests are described for al! n 
eral wool products except insulating cement ( which 


applied wet to equipment operated at relatively hi 


temperatures), the results showing as percentage « 
sorption by weight and by volume. 

A test for odor is included for the benefit of user: 
the low-temperature field. Tests for shot content |: 
fibrous content) are specified for industrial batt, blank 


felt, granulated, loose, and blanket type pipe insulati« 


Several of the tests established are based on meth 
adopted as standard by the American Society for !e 
ing Materials. Others have been worked out by 
specifications committee of the Industrial Mineral! \\ 
Institute. Copies of the standard are available for 
tribution and can be secured from the Industria! Ms 


eral Wool Institute, 441 Lexington Ave., New York | 


N. Y. 
Radiation Requirements Tabulated 


Tables showing the square feet of steam and 
water radiation required for rooms ranging in size t 
5x 5 ft to 20 x 30 ft are presented in the Beacon Ra¢ 
tion Reference Book and Heat Loss Guide, compiled # 
edited by Edward Beckenstein, and published by Het 
ing Publishers, Inc., 232 Madison Ave., New York ! 
N. Y. Radiation requirements are given for each ro 
with from one to three windows, many combinations 
exposed sides, and ceiling heights from 7 to 12 ft 
clusive. A section in the front of the book shows © 
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fr EENEY PUBLISHING COMPANY 
b N. Michigan Ave., Chicago 2, Ill. 


od af Melesed is $2.00 for a copy of AIR CONDITIONING FOR 
aa, OMFORT. tf this book should prove unsatisfactory. 
Hei will return it within (5 days for a refund. 
AME 
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‘ IMPROVE YOUR KNOWLEDGE 
ft OF AIR CONDITIONING 


SEND TODAY FOR 


Samuel R. Lewis’ 


“AIR CONDITIONING 
FOR COMFORT" 


288 Pages—6!/,” x 9!/,”—lllustrated— 
Cloth Bound—$2.00 


Here is a book that presents—in simple, readily understand- 
able form—every kind of information necessary for an accurate 
and thorough knowledge of air conditioning principles, equip- 
ment, and practices. Written by S. R. Lewis, a widely-known 
consulting engineer who has been active in air conditioning 
work for more than thirty years, it deals with all angles of the 
air conditioning subject from the practicing engineer's view- 
point. The designing procedures explained in the book are, 
for example, in every detail the same procedures employed 
today by the author's own organization. 


Featuring this third edition are chapters on phases of the subject 
not previously treated, including noise control, air conditioning 
measurements, air conditioning standards, fire protection codes 
and operating suggestions. Several complete examples of cor- 
rect design procedure are given, together with forms for 
recording the design data, the proper filling-in of which are 
explained step-by-step. , 


The chapter devoted to Psychrometry presents nineteen differ- 
ent formulas for psychrometric calculations. In illustrating the 
correct use of these formulas, Mr. Lewis applies both the psy- 
chrometric tables and chart in order to render both devices 
thoroughly understandable. 


OF VALUE BOTH AS A REFERENCE AND TEXT 


Engineers in air conditioning will find the "Air Conditioning for 
Comfort" invaluable as a reference book, while salesmen, stu- 
dents, and others may rely on it to give them a clear knowledge 
of fundamentals, and of air conditioning methods and 
equipment. 


Send for a copy today. We know you will consider this volume 
one of the most readable and complete books on the air con- 
ditioning science you have yet seen. You will risk nothing in 
ordering a copy, for you will be privileged to return it for a 
refund if for any reason it should prove unsatisfactory. Use the 
coupon at the left to order your copy now. 


KEENEY PUBLISHING COMPANY 
6 N. Michigan Ave. Chicago 2, Ill. 





+ ing, Piping & Air Conditioning, August 1946 




















ea ree 


square feet per section of cast iron radiators of various 
styles and heights. 

As explained in the foreword, the book is intended as 
an aid to quick estimating of radiation requirements 
for the various trades and occupations concerned with 
heating. Rules for determining radiation for conditions 
other than those assumed are also given. 

Additional allowance has been made for such factors 
as sun room glass exposures, exposed doors, unheated 
spaces, forced circulation hot water, northern and west- 
ern exposures, rooms with fireplaces, insulated roofs, 
storm sash and weatherstripping, air changes, unusual 
ceiling heights, and design temperatures other than 
0 to 70 F. At the foot of each page containing data on 
a single room is shown the additional steam and hot 
water radiation required if the room has top floor roof 
exposure. 

The. book is pocket size, has a flexible binding and 
stiff paper covers. The tables are reproduced by photo 
off-set on a heavy bond paper. The data section and 
radiation tables occupy 200 pages. Price per copy is $3. 


Analyzes Studies Made on Pulsations 
and its Effects on Flow Meters 


Although pulsating flow has received considerable 
thought for a number of years and though a great deal 
of time and money have been spent to determine means 
for reducing the errors in meter readings resulting 
from pulsations, much work remains to be done—in- 
cluding a study of the pulsation theory. This is the 
conclusion of E. J. Lindahl, assistant professor of 
mechanical engineering, Ohio State University, after 





analyzing much of the pertinent work which ha 
done on this subject. 
In his paper, Pulsation and its Effect on Flown 


which was presented at the ASME semi-annual m ets 


in June, Mr. Lindahl points out that in stead 


through a device the velocity, temperature, and presswit 


at any point remain constant. In the case of un 


flow one or more of these conditions does not exi.: 
pulsating flow can exist when either rapid veloc 


pressure changes occur. This is very common i: 
tically all industrial fields. It is also generally a 
that any inferential-head meter will measu: 
rectly if the secondary device will measure aci 


the differential pressure across the primary elen 


In the case of steady flow this is a comparatively 
operation, but where the differential is irregular, 
result of rapid variations in pressure or velocit) 
meter is invariably inaccurate because most sex 
devices are too sluggish to follow the actual diffe 
changes. In addition, the differential pressure r« 


is an approximate average of the maximum and mir 
mum pressures. When the square root of this ave 


is taken, the resulting average introduces an erro: 


The author presents a _ theoretical, mathemat 


analysis of pulsation error caused by three typ 
wave forms, i.e., rectangular, sine, and triangula) 


then briefly covers the work of many investigators { 
1905 to the present time. His remarks concerning t) 
findings and results of studies made up to this 


serve to highlight the importance of continuing 
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Z MIRTHERM DIRECT-FIRED WARM AIR HEATER © 
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a pl 
gram designed to develop methods for determining th 
degree of error in flow meters produced by pulsation: 
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Jy aateinnt heating capacity for your plant 
without the necessity of disturbing your present 
heating system. Flexible enough to permit moving 
to new location for your future building program. 


Capacities from 650,000 to 1,950,000 B.T.U.’s. 
Either oil or gas-fired. 


of Write for Bulletin 801 describing 
this economical heater in detail. 


oe ee 


MANUFACTURING COMPANY 
711 So, Spring Avenue ° St. Louis 10, Mo. 


Heating, Piping & Air Conditioning, Aug» 



















They're sure-acting, these ASCO 
Solenoid Shut-off Valves! The con- 
struction is such that when the valve 
is energized it is held open for full 
pipe area regardless of flow through 
the pipe line. When de-energized, 
the pilot closes the valve tightly, full- 
line pressure being applied to the 
top of the piston. Additional clos- 
ing power is provided by a coil spring 
which closes the valve and keeps it 
closed when line pressure is low or 
absent. 


These ASCO Solenoid Valves are the 
“packless" type with the solenoid 
mounted directly on the valve body 
without intervening stuffing box. 
They're piston-actuated controlled by 
a pilot integral with the piston. Ex- 
plosion-proof types are also avail- 


able. 


When you come to the automatic 
control "valves" needed for air con- 
ditioning systems you are designing 
or installing, keep in mind that ASCO 
Solenoid Valves are the products of 
a concern that has been specializing 
in these valves for every industrial 
‘equirement for many years. 





Type PFSB 
Screwed Bonnet 






Type PFSB 
Bolted Bonnet 





We also manufacture a quality line of 
Automatic Transfer Switches, Remote 
Contro! Switches, Contactors and Relays. 
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Automatic Switch Co. 


CEAST 11th STREET 


{ 


NEW YORK 3,N. Y.: 
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MEETINGS & CONVENTIONS 


“Trail Blazers’ to Feature 
Chemical Exposition 


New discoveries, new ideas, and new applications and 
developments in industrial chemistry will be the theme 
of an exhibit, The Chemical Trail Blazers, which will 
be a feature display at the 4th National Chemical Ex- 
position to be held September 10 to 14 at the Coliseum 
in Chicago. 

The semi-annual meeting of the American Chemical! 
Society will be held concurrently, September 9 to 13, 
with sessions being conducted in various Chicago hotels 

Headquarters of the show, again sponsored by the 
Chicago section of the ACS, is in the Coliseum Admin- 


| istration Bldg., 1513 S Wabash Ave., Chicago 5, III 


Ist National Instrumentation 
Conference and Exhibit Organized 


Organization of the First National Instrumentation 
Conference and Exhibit, sponsored by The Instrument 
Society of America, is now practically completed. All 
sessions of the conference and exhibit will be held on 
the 17th floor of the Wm. Penn hotel, Pittsburgh, Sep- 
tember 16-20, 1946. Fourteen sessions of the confer- 
ence have been scheduled by The Instrument Society o/ 
America and three sessions have been arranged by the 
instruments and regulators division of the American 
Society of Mechanical Engineers. 

Over 90 leading instrument manufacturers have al- 
ready engaged space and it is expected the remaining 
space will be exhausted in the near future. Attendance 
at the conference and exhibit will be restricted to hold- 
ers of special invitations which can be obtained from 
the secretary, Instrument Society of America, 1117 
Wolfendale St., Pittsburgh 12, Pa. 


One Day Meeting of Plumbing and 
Heating Industries Bureau Scheduled 


The annual meeting of the Plumbing and Heating 
Industries Bureau, 38 E Wacker Dr., Chicago, will be 
held at the Palmer House, Chicago, September 18, ac- 
cording to an announcement by H. 8S. Blank, president. 
E. J. Gossett is chairman of the arrangement committee. 


ASME Extends 
Fall Meeting 


The 1946 fall meeting of the American Society of 
Mechanical Engineers, 29 W. 39th St., New York City, 
was originally planned as a three-day event. In order 
that more papers may be presented, the program has 
been extended one day and will be held at the Statler 
hotel, Boston, September 30 to October 3. Among the 
18 technical sessions planned are several on heat trans- 
fer, hydraulics, management, power, and applied me- 
chanics. Inspection trips will include visits to the Mas- 
sachusetts Institute of Technology, the General Electrix 
Co., and a number of other places of interest. 


Associations to Meet During Week of 
All-industry Refrigeration Show 


Floor space already reserved for the 4th All-Industry 


1s] 








Refrigeration and Air Conditioning Exposition in the 


Public Health Meeting 
Scheduled in November 


Cleveland Auditorium, October 29 to November 1, is 
more than double the total space used for the last in- 
dustry show which was the largest pre-war event. 

Plans are being made for the conventions of six as- 
sociations in the industry to be held in Cleveland dur- 
ing the week of the show. While each association will 
have its own hotel headquarters, the exposition will be 
open to all branches of the industry for both attend- 
ance and exhibits. 

In addition to the Refrigeration Equipment Manufac- 
turers’ Association, which is sponsoring the show with 
the cooperation of the frozen food locker group, other 
associations holding meetings and their headquarters 
are: Refrigeration Equipment Wholesalers Associa- 
tion, Hotel Statler; Refrigeration Service Engineers 
Society, Hotel Hollenden; National Frozen Food Locker 
Association, Allerton hotel; National Association of Re- 
frigeration Contractors, Allerton Hotel. The REMA 
will have its headquarters at the Hotel Cleveland and 
the Frozen Food Locker Manufacturers and Suppliers 
Association will be at the Hotel Carter. While the show 
management has been assured that accommodations for 
all visitors and exhibitors will be available, it is rec- 


The American Public Health Association, 1790 
way, New York 19, N. Y., is now formulating p! 
its 74th annual meeting to be held in Cleveland, 
ber 11 to 14. A preliminary program will be an: 
in the near future. 


AWS to Meet During National 
Metal Congress and Exposition 


The 1946 annual meeting of the American \ 
Society will be held during the National Metal ( 
and Exposition in Atlantic City, November 17 t 

The exposition will be held in the Atlantic Ci 
vention Hall, and the technical 
meetings, and social functions of the AWS will |» 
at the Ambassador hotel. The society urges a 
bers who are planning to attend and who do : 
confirmation of hotel reservation to fill out and 
the housing bureau circular sent to all meml 
March or to write to the Housing Bureau, 16 
Pier, Atlantic City, N. J., indicating first, sec 
third choice of hotels. 


sessions, comn 


ommended that Cleveland reservations be made as soon 


ASME Members to Meet in 


as possible. : 
. December for Annual Meeting 


Exhibits will cover all types of refrigeration, air con- 
ditioning, and frozen food equipment, as well as frozen 
food processing and wrapping materials, insulating ma- 
terials, and many other related products. Exposition 
headquarters is at 1107 Clark Bldg., Pittsburgh 22, Pa., 
also headquarters of REMA. 


The 1946 annual meeting of the American Societ 
Mechanical Engineers, 29 W. 39th St., New York | 


Plans for the 17th National Ex 
Mechanical 


in New York City. 
tion of Power and 


30 STANDARD SIZES OF 
ATMOSPHERIC SPRAY COOLING TOWERS 


Binks Type “S” Atmospheric Spray Cooling Towers are built in 30 stand: 
ard sizes with capacities from 10 to 1200 G.P.M. This wide range of sizes 
enables you to fit your requirements without the added expense of a cus- 
tom-built installation. 

Binks Type “S” Atmospheric Cooling Towers are ideal for use where 
natural air movement is available. They are recommended for the cooling 
of condenser circulating water for refrigeration and air conditioning com- 
pressors and for use with all sorts of water-jacketed machinery and manu- 
facturing processes where water cooling is used. 


WRITE NOW FOR BULLETIN No. 800 


Bulletin No. 800 is a fact-packed booklet describing completely 
Binks Type “S” Atmospheric Spray Cooling Towers. It is filled 
with specification data, engineering drawings, tables, illustra- 
tions, dimensions and suggested rating for various types of serv- 
ice. To simplify your calculations, a typical performance table is 
included. Drop a postcard in the mail today for your free copy of 
Bulletin No. 800. 
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There is a Binks Cooling Tower for Every Water Cooling Job 





MANUFACTURING COMPANY 


3114-40 CARROLL AVE. + CHICAGO 12, ILLINOIS 
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has been scheduled for December 2 to 6 and wil! be hy 
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own as the National Power Show, are practically com- 
jeted. This year the show will return to the Grand 
‘entral Palace, New York City, and exhibits will consist 
yrimarily of equipment for the production of power 
from fuel, power transmission to machines, and some 
jhases of power utilization. 


\ttendance at these expositions, which are normally 


held every two years, is restricted to qualified visitors, 
Jassified according to buying influence in the field of 
hower production and use. 


ea ae ls he 


resulting from the war and from the incidence of new 
industrial projects. 


Invitations this year will | 
be based on revised lists, recognizing many dislocations 


oe First established in 1922, the show is being conducted 


+ y the International Exposition Co. with 
Mii) eadquarters in Grand Central Palace, together with an 


permanent | 


© advisory committee composéd of leaders in power pro- | 


uction and kindred fields. 


ating and Ventilating 
xposition 90 Per Cent Booked 
‘ent Manufacturers of heating, ventilating, and air condi- 
d ioning equipment have engaged over 90 per 

yf the total exhibit area of the 7th International Heat- 
Ming and Ventilating Exposition which will be held at 

Lakeside Hal!, Cleveland, January 27 to 31, 1947. 
| The show is being sponsored by the American Society 

if Heating and Ventilating Engineers, whose 53rd an- 

jual meeting is to be held in Cleveland concurrently. 
nother of the several organizations to meet in the city 
uring the same period is the National Warm Air Heat- 
ng and Air Conditioning Association. 

The exposition is under the general direction of the 
nternational Exposition Co. with permanent headquar- 
ers at Grand Central Palace, New York City. General 
nning and policies are being formulated by an ad- 
sory committee of professional and industrial leaders 
nder the chairmanship of A. J. Offner, president of the 
SHVE. 


CE Plans April 
vention 











cent 


d- The National Association of Corrosion Engineers will | 

es old its next convention April 7 to 10, 1947, at the 

1s- -almer House, Chicago. Association headquarters is | 
n the Southern Standards Bldg., Houston, Tex. 

re 

' DHI to Meet in 

“ pring of 1947 

* The board of directors of the National Oil Heat In- 


titute, 30 Rockefeller Plaza, New York 20, N. Y., has 
‘oted unanimously to hold a convention and exposition 
n the spring of 1947. 
‘ill be held either in Chicago or Boston. 


.. 6 


If you are planning to attend a meeting or convention, 
t is suggested that you write the headquarters office of 
he sponsoring society or group for a copy of the program, 
nd information about hotel reservations, etc. The street 
ddresses of the various societies are given above for this 
purpose. Sometimes the dates or complete plans for such 
heetings are changed, and it is well, before making your 
pwn arrangements, to check with those in charge of the 

air to be sure that no such changes will affect your own 





In all probability the convention | 


hedule. The editors of Heating, Piping & Air Condition- | 


ng will be glad to forward your requests for more 
formation to the various societies, if it is more convenient 
br you to write direct to us. 
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Reports on the temperature, humidity, and pressure of 
the air are radioed back to recording instruments on the 
earth by the Bendix-Friez Radiosonde, carried to heights 
of 16 miles or more by a balloon. These “weather” reports 
proved invaluable to the United Nations during the War: 
thousands of Radiosondes were sent aloft each month. 

The Friez Instrument Division of Bendix Aviation Corp. 
calibrates Radiosondes in its plant at Towson, Md., with 
the test chamber shown below. This is cooled from + 104 
to —100 deg. F. in 75 minutes, the air pressure being 
simultaneously reduced to match flight conditions. Cooling 
is accurately controlled by a two-stage Frick refrigerating 
system using Freon-22. 

The installation was designed and erected by the Paul J. 
Vincent Co., Frick Distributors at Baltimore. 

For the solution of that particular refrigerating, ice 
making, or air conditioning problem of yours, get in touch 
with the nearest Frick Branch or Distributor. 

Export Division 


FRICK COMPANY, WAYNESBORO, PENNA. 
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— orders 
are 


oe 
for 
SYNGHRON 


TIMING MOTORS 


AND 


TIME MACHINES 





@ “First come, 
first served” of 
course, but we are 
working hard to 
bring production up 
to meet the demand 
as soon as possible. 
Our engineers are 
now in position to 
work with you on 
special designs. 





® SYNCHRON Motors are compactly built, 
with rotor and coil nested in a sturdy, stream- 
lined case only 24%” x 1 and 15/16”. These 
motors have power to pull 8 oz. direct load 
continuously at 1 RPM, and they are pre- 
tested to operate at 30 degrees below zero or 


140 above. 


@® SYNCHRON Timing Machines—pow- 
ered by SYNCHRON Motors—are accurate, 
long-wearing, and easy to mount. They oper- 
ate at standard intervals of 1 RPM, 1 RPH, 
1 RP12H, and 1 RPD. Other intervals, if 
desired. 


Write for SYNCHRON Catalog, 
complete with engineering data. 


HANSEN MANUFACTURING CO., Inc. 


Princeton 6, Indiana 











RECENT TRADE LITERATU 


For your convenience in obtaining copies of the 
bulletins, see coupon on page 155. If you wri 
direct to the manufacturer, describe careful 
what literature you want, as the number giv: 
first in each item is for use only when sendi 
requests to Heating, Piping & Atr Conditionin 
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Air Conditioning System 

No. 6239—The “Conduit Weathermaster” syst 
air conditioning, which is designed to eliminate 
in multi-room buildings, is the topic of another 
1946 series of catalogs issued by the Carrier 
302 S. Geddes St., Syracuse 1, N. Y. The latest b 
is addressed primarily to owners and prospectiyi 
builders of office and apartment buildings, hospita) 
and hotels. The operation of the system is descril. 
and illustrated and a number of well known insta! 
tions are cited. Aside from saving space, the cata! 
emphasizes that properties are made more rentabiie 
through “elimination of noise transmission from ot}! 
reoms and from outdoors, isolation from odors 
nearby rooms, and comfort as to temperature becauf 
the occupant controls the dials.” 






Air Distribution in 
Railroad Cars 

No. 6240—The Vol. 2, No. 5 issue of Aspiration, th 
house organ of the Anemostat Corp., 10 E. 39th & 
New York 16, N. Y., features a discussion of railw 
air conditioning and air distribution. After citi 
some of the early developments in this type of co 
ditioning and after pointing out that the natio 
railroads are now faced with keen competition, wh 
will result in greatly improved passenger comfor 
a brief review of the more common air conditioni: 
systems now in use is given. The problems of air di: 
tribution peculiar to railroad cars are discussed 
the use of the company’s products is featured. 


Arc Welding Electrodes 
No. 6241—Applications, characteristics, phys 

and chemical properties, and recommended weldi 
procedures for over 40 “Murex” arc welding e: 
trodes are illustrated and described in a 92 pa 
catalog issued by the Metal & Thermit Corp., 
Broadway, New York 5, N. Y. Broken down into ux 
classifications, the new issue includes electrodes | 
a-c and d-c welding of mild steels, low alloy stee: 
bronzes, and cast iron, as well as for hard surfacin 
automatic welding, and underwater cutting and we 
ing work. Among the new electrodes listed are typ 
for welding sulphur bearing and high carbon stee: 
A chrome-moly series of eight electrodes designed ' 
provide tensile strengths from 77,500 to 130,500 » 
is also covered. 


Atomizing Deaerators 

No. 6242—Technical details and application data & 
atomizing deaerators are contained in publication \ 
4160 issued by the Cochrane Corp., 17th St. and Al 
gheny Ave., Philadelphia 32, Pa. In this type deaerat! 
incoming water is first heated to practically saturate 
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steam temperature by being sprayed in direct contact 
with steam. After this initial heating, the water con- 
tacts a high velocity steam jet which finely divides or 
atomizes the water, simultaneous.y scrubbing away the 
noncondensable gases. 


Attic Ventilation 

No. 6243—The Propeller Fan Manufacturers’ Asso- 
ciation, 5-208 General Motors Bldg., Detroit 2, Mich., 
has issued a new bulletin, Attic Ventilation Code. Pre- 
pared by the engineering committee of the association, 
an attempt has been made to set forth the basic require- 
ments of satisfactory attic ventilation in the hope that 
contractors, users, and others will find the publication 
helpful. 





Catalog Index for 
Hose and Couplings 

No. 6244—A new catalog index sheet has been pre- 
pared by the Seamlex Co., Inc., 41-23 24th St., Long 
island City 1, N. Y., for the purpose of facilitating more 
complete use of the company’s literature. Service con- 
ditions for various types of hose and couplings are 
listed with respect to ranges of pressures, temperatures, 
degrees of flexing, etc. The company’s bulletins cover- 
ing the recommended product for each of the specified 
service conditions are identified. 
Centrifugal Pumps 

No, 6245—The Carver Pump Co., Muscatine, lowa, 
has recently issued an 8 page bulletin (No. 200) de- 
scribing a new line of centrifugal pumps ranging in 


a 
capacity from 40 to 900 gpm at heads up to 200 ft o1 
higher. Included in the bulletin are details of the hy- 
draulic design which the manufacturer says results in 
higher pumping efficiency for all classes of general ser- 
vice. Units are available with a choice of enclosures 
for hazardous locations. 


Cold Diffusers 

No. 6246—Cold diffusers, ranging from smal] ceiling- 
suspended types designed for retail shops to large floor- 
mounted models for quick freezing plants, are covered 
in the latest in a series of 36 booklets being published 
by the Carrier Corp., 302 S. Geddes St., Syracuse 1, 
N. Y. The 16 page booklet discusses various applica 
tions, such as product cooling, blast freezing, and stor- 
age at temperatures below the comfort range, for which 
the different models are intended. 


Condensate Oil 
Removal Filters 

No. 6247—The advantages, as stated by the manufac- 
turer, of the preformed floc type of condensate oil re- 
moval filter over the granular bed type filters with sep 
arate alum and alkali feeds, are described in a bulletin 
issued by The Permutit Co., 330 W. 42nd St., New York 
18, N. Y. The booklet includes details on the operation 
of the rake agitator and rotary surface washer units 
Continuous Blowoff 
for Boiler Plants 


No. 6248—A two-part paper, Continuous Blowoff for 
Boiler Plants, has been reprinted by the Cochrane Corp., 








Figure 1 


~ 


entering the radiators. 


steady heat and modulated even distribution. 





TALLMADGE ZONED CONTROLLED 
HEATING SYSTEMS 


For better heating at less cost 






HE TALLMADGE equipment shown above is for a Zoned Heating System, either automatic or re- 
mote control (Figure 1). Airotherms, (Figure 2) for outside control, determine the heating re- 
quirements and set Pressure Boxes (Figure 3) to regulate the steam pressure to each zone. 
valves (Figure 4) control the steam passing to the radiators. 


ADVANTAGES: Precise control of steam. Elimination of over-heating and costly waste of fuel. Low 
cost of maintenance. Saving on outlay for original equipment. Greater comfort to occupants due to 


WEBSTER TALLMADGE & CO., Inc. 364 Glenwood Ave., East Orange, N. J. 


Figure 4 © 
Figure 5 


Zone 
Orifices (Figure 5) meter the steam 
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17th St. and Allegheny Ave., Philadelphia 32, Pa. The 
authors, H. C. Ebert and Joseph Thompson, discuss 
heat recovery from boiler blowoff waters, the concen- 
tration of solids in boiler water, the calculation of dol- 
lar savings estimates, and the value of flash steam 
recovery. 


Direct Fired Air Heater 

No. 6249—Weatherall Engineers, Inc., 3 Friendship 
St., Providence, R. I., has issued a booklet describing the 
“Weathertherm” direct fired heater which is designed 
for use with coal, gas, or oil. Sizes range from 75 thou- 
sand to 5 million Btu per hr output and the construc- 
tion is all steel featuring diagonal heating tubes of 
seamless boiler tubing. 


Electric Heaters 

No. 6250—Electrical resistance heaters of the port- 
able and built-in wall type are described and _illus- 
trated in a 20 page brochure, 46-D, released by the Elec- 
tromode Corp., Rochester 2, N. Y. Also described are 
the company’s patented heating elements used in these 
units which are available in sizes from 1500 to 3000 
watts. Data on power consumption and wiring require- 
ments are included. 


Electrode Selection Chart 

No. 6251—A graphic, 25x 40 in. electrode selection 
chart has been published by Air Reduction Sales Co., 
60 E. 42nd St., New York City. It has been prepared 
to assist operators in the choice of the correct electrode 
for a particular job. Electrical data, mechanical prop- 
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testify and as shown by 
coast to coast acceptance 
of this line of TRULY 
modern stee/ warm air 

furnaces for... 





erties, and a color guide are given, and the electr «de. 
covered are designed for mild, alloy, and stainless s ¢), 
as well as for cast iron, and hard-facing operations 
special section is devoted to special purpose electro 


Electronic Combustion Control 
No. 6252—-Possible reductions of 15 to 20 per ce: | 

fuel consumption through improved combustion ef 
ciency and boiler heat exchange are discussed in a 
bulletin issued by the Genera] Power Plant Corp., 3x) 
4th Ave., New York 16, N. Y. The principle of 
control together with a description of the comp: 
“Robot Eye” combustion control unit are included 


Equipment for 
Process Industries 

No. 6253—A 16 page booklet, 25B6177B, issue: 
Allis-Chalmers Mfg. Co., Milwaukee 1, Wis., 
tures a series of thumbnail “buying guides” aime: ; 
help the reader in making preliminary selections 
wide range of the company’s industrial products ;; 
cluding motors, motor controls, power generation a: 
distribution equipment, vibrating screens, feeders 
washing equipment, pumps, blowers, compressors 
belt drives, together with electronic heating and wel 
ing equipment. 


Flexible Couplings 

No. 6254—Stressing simplicity of design and long 
life, a new bulletin, SL-1000-1, describes the resilien 
flexible couplings offered by the Crocker-Wheeler Diy 
Joshua Hendy Iron Works, Ampere, N. J. Couplings i: 
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ration and features of construction are illustrated. 
mong the advantages which the manufacturer stresses 
e maximum torsional flexibility, great shock absorb- 
y capacity, and trouble-free operation. Dimensions 
d capacities of the 12 available sizes range from ‘2 to 
; in. shaft diameter, 1 to 120 hp per 100 rpm, and 1200 
7000 max rpm. 


Flush Latches and Hinges 


No. 6255—The Hartwell Engineering Co., 3417 
Crenshaw Blvd., Angeles 16, Calif., developed a 
ine of trigger action, flush latches which were first used 
on aircraft. Today, there are four different types of 
these latches offered for diversified use in all lines of 
industry. They are said to provide complete flushness, 
eliminate removal and replacement of screws, release 
when fingertip pressure is applied on the trigger, and 
to lock shut when fingertip pressure is applied on the 
bolt. An 18 page catalog, just issued by the manufac- 
turer, illustrates the operation of the latches and pro- 
vides technical descriptive data. 


Los 


Heating and Air Conditioning 
Control Instruments 


No. 6256—Pneumatic instruments for controlling and 
recording in heating, humidifying, ventilating, cooling 
and dehumidifying systems, which are offered by Taylor 
Instrument Companies, 95 Ames St., Rochester 1, N. Y.., 
are described in a new 45 page catalog (No. 5). Some 
20 odd basic control systems are described and illus- 
trated. Thermometers, barometers, anemometers, sling 
pyschrometers, and a refrigeration test set are covered. 
A 942 x 15 in. reproduction of the Carrier psychrometric 
chart is included. 


Heating and Ventilating Equipment 


No. 6257-—A condensed catalog in pamphlet form has 
been issued by the L. J. Wing Co., 154 W. 14th St., New 
York 11, N. Y. Briefly described and illustrated are 
the company’s unit heaters, industrial fog eliminators, 
heater sections, steam turbines, motor driven and tur- 
bine driven blowers, furnace draft inducers, duct fans 
propeller fans, self closing shutters, and ship ventila- 
tors. A brief history of the company is also given. 


Heating Control System 


No. 6258—A consumer booklet, Comfort Unlimited, 
describes the “Moduflow” automatic heating control 
system offered by Minneapolis-Honeywell Regulator Co., 
2604 4th Ave., S., Minneapolis 8, Minn. The booklet 
follows an earlier publication on the subject, and in ad- 
dition to describing the application of this control sys- 
tem to the more conventional heating systems such as 
steam, warm air, and hot water, also discusses its appli- 
cation to zone control, radiant panel heating, solar heat- 
ing, electric heating, and air conditioning. 


Horizontal Feed Stoker 


No. 6259—Specification sheet No. 608 illustrates and 
describes model “H-C” stokers for boilers of 130 to 500 
hp. Offered by Whiting Stoker Sales Co., 11 S. LaSalle 
St., Chicago 3, Ill., these units are designed so that coal 
is fed across the front end of the grate from a hopper. 
The fuel bed moves progressively toward the rear due 
to the reciprocating action of alternate grate sections. 
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20 Per HOUR 
to\3 MILS! 


(Displacement Tolerance) 


The populor Model 337. 
Others range to cor-wheel- 
boloncer size. 


How One Manufacturer Profits 
by BEAR DY-NAMIC BALANCING 


Reports the Dynamic Air Engineering Co. of Los Angeles: 

“Bear eliminates the “Wobblies” of un-balance in high 
speed axial flow propellers faster than 20 per hour to a 3 
mil displacement tolerance?’ Here, as always, the Bear 
machine is so small in size, and so quick, that the operation 
fits readily into production. 


BEAR-BALANCING: 
EASY, SURE and LOW-PRICED 


There is a Bear Static and Dy- Namic Balancer for all rotating 


parts, from two-ton bodies to tiny aluminum impellers. Each 
Bear machine is widely adaptable within its range; Model 340, 
above, is a very popular balancer throughout industry. 


All Bear machines will balance bodies to any recognized 


standard, QUICKLY. This speed makes Bear- Balancing an 
inexpensive operation, which fits smoothly into production 


flow. Any shop hand learns Bear-Balancing in a half day. And 


best of all, Bear Balancers are very reasonably priced. So, for 
the good it will do you now and in the future, get the facts on 


Bear-Balancing! Write today for the new Bear literature! .,. 
BEAR Mra.Co.,Industrial Division, Dept. pac. Rock Island, Il. 


Chase Those “‘Wobblies" of Static 
and Dy-Namic Un-Balance! 





Write for Bulletin! “3g 


BEAHR 


COMBINATION 
STATIC AND DY-NAMIC BALANCING MACHINES 
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FOR A CLEAN”, 
EFFICIENT 
PIPING 
INSTALLATION 





GREENLEE HYDRAULIC BENDER 


Ic’s a more efficient piping job if it’s bent . . . both from the 
standpoint of installation details and final working results. 

Users of the one-man-operated GREENLEE Bender report 
not only great savings in labor and fittings plus a big reduc- 
tion in spoilage, but, most important . . . smoother, better- 


appearing, better-working installations. 


And that applies to radiant heating and all other types of 


jobs where steel and wrought iron pipe must go around, 
over and under obstructions. 

In timesavings alone, the GREENLEE Bender often pays 
for itself on the first few jobs. Get complete information 
now on this equipment for bending pipe sizes from 2" 
to 4%". Write Greenlee Tool Co., 2348 Twelfth Street, 
Rockford, Illinois, for free “Case Study"’ folder S-121. 


80th Anniversary 
1866-1946 


REGISTERED TOOLS 


GREENLEE 





| 


| trenching and field work . . . 


The strokes of the grate sections may be varied fr 

to 442 in. in length and, according to the manufactu e, 
the fuel bed thickness may be adjusted between 4 

7 in. 


industrial Electrical 
Equipment 


No. 6260—Electrical products designed for a 
variety of industries are described and illustrated ‘ 
new 16 page handbook issued by Allis-Chalmers ) : 
Co., Milwaukee 1, Wis. Eight classifications 
equipment ranging from a-c-and d-c motors of |. ;, Fy 
50,000 hp to electronic heaters are described. | ; 
covering types, maximum horsepower, voltage, et 
controllers is included, and covered are V 
drives, transformers, switchboards, switch gear and 
cuit breakers, equipment for power generation, cen! 
ugal pumps, and water conditioning chemicals 
equipment. The booklet is identified as B-6542. 











also 


Liquid Level Control 


No. 6261—Liquid level controls, wherein the li 
in contact with stainless steel probe rods makes 
breaks an electrical circuit, are described and illustr 
in an 8 page bulletin (No. 201-P) issued by Photoswit 
Inc., 77 Broadway, Cambridge 42, Mass. Units are 
signed for controlling the level of water, milk, | 
ammonium chloride, nitrate, sodium chloride BR 
potassium hydroxide, and many other acids, bases, . 


copyer 


salts. 








BUILT-IN at FACTOR\ 


For all your under- 
ground and exposed piping 
jobs you'll like DURANT 











Pre-Sealed Insulated Pipe. 

It ig waterproof ... re- 4 . 

duces installation costs to a Simple Steps 

minimum eliminates 4. Freld joint ready tor inspection. 2. joint 

electrolysis and corrosion covered with standard pipe insuiation. 3. Durant 
. requires very little Joint casing in piace ready for asphalt. 4. Asphait 


poured in slot making a perfect seal. 








avoids extra cost of waste 
and breakage . . . comes t 
you ready to install. In 
short, D.1L.P. is the perfec: 
pipe for this type of job 
Investigate D.LP.!) Writ, 
for details today. 








jeady te 
install 
FOR STEAM 
HOT WATER 
REFRIGERATION 


Durant 
INSULATED PIPE CO. 


1015 Runnymede St. 
Palo Alto, Calif. 
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* Rugged Construction 

* Extreme Range 

*® Direct Acting 

* Uniform Reduced Pressure 
*& Cast or Composition Bronze 
*& Extreme Sensitivity 

* Compact Size 

*® Operates Smoothly 

* Sizes up to 2 


True, Even Pressure 


For use as pump governor it will be furnished with a 
stuffing box that usually lasts the life of the governor. 
Initial Pressures up to 250 lbs. Reduced to 10 Ibs. with 
20 Ib. range. 

A catalogue or consultant available at your request. 


DIVISION OF THE H_ T. WILSON MACHINE CO, INC 


R 
C 


TER AND ° BORNE s REETS 
—E mM Rigen AG ©. we ee. 2 oT eae 
PEACOCK BROS., LTD. ‘ MONTREAL, CANADA 
Canadian Representatives 
Hydraulic Regulators Domper Regulators Fon Engine Regulators 
Bock Pressure Vaives Balonced Volves Electric Valves 
Reducing Controls . Pump Governors . Vooum Breokers 
Engine Stops Master Regulotors Oil Control Volves 
Solenoid Controls 
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100% 
WORKING 
STRESS OF 
MEMBERS 


L-H FEATURES: 
open-flume and gravity-type distribution. 
nance-free reduction gear and drive shaft. 


1. Teco split-ring timber connectors used 
at all stress joints. 

2. Bolt-thru bracing connected by sidehill 
washers (no notching). 

3. Unit stresses of U.S. Forest Products 
Laboratory Handbook incorporated 
in all L-H designs. 

4. Prefabricated of heart Redwood, or 

Tidewater Red Cypress. 


© Low pumping and power cost... 
@ Mainte- 
© Pre-tested 


performance based on L-H 48-year installations record. 
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Write for Catalog 440-A. 


D Ltce- Hoffmann 


TOWERS, INC. 


















ASSEMBLY 


Let Duo-Therm’s Chief Engineer, 
D. F. Jones, tell you what he thinks. 
His letter above leaves no doubt 
about the advantages of SPEED 
NUTS in the manufacture and ser- 
vicing of hundreds of thousands 
of fuel oil heaters by the Duo- 
Therm Division of Motor Wheel 
Corporation. 


ot 
SPEED NUT 


They Changed 
to 


SPEED NUTS 


fe 2 & © caren “The Cote Tole” 





ADVANTAGES 


Why postpone the improvement 
of your product assembly? Elimi- 
nate waste motions, unnecessary 
ports and useless weight by 
changing to SPEED NUTS. Send 
your complete assembly details 
when writing for samples as 
SPEED NUTS ore made in over 
3,000 shapes and sizes. 


TINNERMAN PRODUCTS, INC. ¢ 2018 Fulton Road, Cleveland 13,Ohie 
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Pat. & Pat. Pending 


All the advantages of draftless air diffusion 
... plus FAST SYSTEM BALANCING 
AIR PATTERN CONTROL 
because Kno-Draft Air Diffusers are adjustable 


Volume Damper for fast system 
balancing regulates the air out- 
let aperture uniformly without 
affecting the outlet velocity or 
diffusion pattern. 

Air Direction Adjustment affords 
any angle of air discharge from 
vertical to horizontal to accom- 
modate ceiling height, indi- 
vidual, seasonal, or air pattern 
requirements. 


Specify Kno-Draft Diffusers for 


better mixing control of room 
and supply air, more uniform 
temperatures throughout the oc- 
cupied zone and noiseless, draft- 
less air distribution. 


Send for FREE handbook con- 
taining sketches, charts, dimen- 
sion prints and instructive text 
that simplify the selection and 
installation of air diffusers. For 
your copy, please write Dept.D1 
using your company letterhead. 


W. B. CONNOR ENGINEERING CORP. 


AIR’ DIFFUSION 


“ 


112 East 32nd Street 


AIR PURIFICATION 





AIR RECOVERY 


> 


New York 16, N. Y. 


IN CANADA: Douglas Engineering Co., Ltd., 1405 Bishop St., Montreal 25, P. Q. 
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Low Pressure Evaporators 

No. 6262—Features and economies of low press \; 
evaporation are described in a new 16 page boo |e: 
issued by the Condenser Service and Engineering 
95 River St., Hoboken, N. J. The company’s line of 
pressure evaporators and distillers for various in 
trial and marine applications are also described 
illustrated. 


Manufacturer Observes 
40th Anniversary 

No. 6263—Incorporated in 1906 as Moline Heat, 
only rented quarters and three employees, the Her 
Nelson Corp., 1824 Third Ave., Moline, Ill, this 
is making special observance of its 40th annivers 
During its entire history the company has confine: 
self exclusively to the manufacture of heating and 
tilating equipment and now employs more than 
persons. Steady growth has resulted in the estab 
ment of a nation wide organization handling the 
pany’s line of equipment which includes unit heat 
unit ventilators, propeller and centrifugal fans. 

A booklet, entitled 28,965,768 Man Hours Ago, 
recently been published reviewing the history of 
company. 

At a dinner party honoring all employees with te: 
more years of service, diamond emblems for more tha: 


30 years of service were presented to two employ: 


Twenty-five year service emblems were presented 
six, 20 year emblems to ten, fifteen year emblems 
30, and ten year emblems to 13 employees. 













Pav . 
Heating and plumbing contractors find Auer service ‘ 

on stamped metal grilles saves time and money. The | 

Auer line covers a wide variety of designs for all pur re 


poses—air conditioning, ventilating, radiator enclosure 
and concealment. We can furnish virtually any sizes, 
and any practical and workable material. In selecting 
metal grilles, you will find Auer Grille Catalog “G” a 
useful book. It gives complete grille data, shows all | 
Auer designs, with range of dimensions, opening sizes, 
and full scale details. Your copy sent on request. 
Order Auer Grilles by name and number. 


THE AUER REGISTER COMPANY 
3608 Payne Ave. Cleveland 14, Ohio 
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a! 7 Send for Catalog 
THE GaO MANUFACTURING COMPANY 
New Haven, Connecticut 
Piomeer Manufacturers of ¢ Finned Tubing in the 
United States 








"PEERLESS is; and will help you 
sell your share with these 


2 MOST ADVANCED 
DOMESTIC 
WATER SYSTEMS 


plus—extensive active 
advertising and mer- 
chandising. 














PEERLESS JET SYSTEM 
For deep or shallow wells. 
Capacities: 275 to 840 Capacities: 400 to 5000 
gals. per hour. gals. per hour 
Write today and let PEERLESS show you how 
to capture your share of this available market. 


PEERLESS PUMP DIVISION 


Food Machinery Corporation 
Canton 6, Ohio Quincy, Illinois Los Angeles 31, Calif. 


PEERLESS WATER KING 


For shallow wells. 
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No ordinary “fan” 
Can compare with 






(VOR—NAY—DOE) 










Here's the finest of all air circulators! 
Cools large rooms with ease. Vornadofan 






gives you 33 greater penetration, 










seven times more circulation, greater 
rebound effect—all at no greater blade 






speed. For a superbly efficient installa- 






tion, specify Vornadofan. Se« 






your distributor for a demon 







stration 





MODEL 128! 


& < — “ROOMETTE 





















SEE YOUR 
DISTRIBUTOR 
OR WRITE 







WICHITA, KANSAS 





REW HANDY CHART 


of Pipe and 
Fitting Materials 


Write today for your complimentary copy of 
Tube Turns’ quick-reference summary of essen- 
tial data for engineers, purchasing agents—for 
everybody who specifies, purchases, or uses 
pipe and fittings. It’s another Tube Turns 
technical aid to industry. 


TUBE TURNS (inc.), LOUISVILLE 1, KENTUCKY, 
Please send new Tube Turns chart of pipe and fitting mate- 
rials, showing grade and standard type numbers, ASTM 
specifications, and chemistry and service limitations, plus 
description of welding procedures, including rod, preheat and 
stress relieving. 
Nome. 
Company pientitil 
Position. — PO” 5 
Street. ELLE, ES 


City. Zone___ State. 
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Products are fully 


DEPEN DABLE 
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ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 
and CONDENSER WATER DISTRIBUTORS 


Fer Vertical Shell and Tube Ammonia Condensers 


ALL MARTOCELIA) SPRAY NOZZLES are manufactured with precision snd 
of a design which has been thoroughly tested for maximum resu!ts and dura 
bility They are guaranteed to give satisfaction Successful. efficient results 
depend largely upon selecting the proper number, type and size of Noazles 
suitable for your Installation. 

THR MARTOCELLO CONDENSEK WATER DISTRIBITOKS ore noe useo 
as standard equipment by Progressive Refrigerating Engineers in solving thetr 
Manpower problem. bverause they require no attention and arsure re af 
the lowest Condenser Operating "Pressures and Minimum Power Coat 





it wili pay you to consult us. WRITE or WIRE for further informa uu 


Jos. A. Martocello & Co. 


“Tews @ ne Subetinnte fer MAETOCTLLE QUALITT™ 





229-23) 
PRIiLABELP BiA PS, 


HWORTER imhA STREET 
Pa. 


“Beerwng Ge Bee feet y Bere [9/6 ~ 





For complete data 
write Dept. HPA-8 
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Master Valve Control for Pressure 
Filters and Water Softeners 


No, 6264—-Master valve control for gravity and 
size pressure filters or zeolite softeners is describe: 
booklet issued by The Permutit Co., 330 W. 42n: 
New York 18, N. Y. Automatic control by means 
master valve is said to regulate rates of flow, pr 
waste of water in the operation of backwashin, 
maintain the sand bx 


rinsing, and to zeolite or 


active condition. 


Multi-Stage Type Centrifugal Pumps 


No. 6265—Bulletin No. B-346, issued by Eco 
Pumps, Inc., Hamilton, Ohio, describes the com; 
line of vertically split case, multi-stage, high pre 
centrifugal pumps. Though these pumps are us 
direct connected to electric motors, they may al 
used with small steam turbines, gasoline engine 


chain or V belt drive arrangements. Units are ré 
mended for use with clear liquids and their applic: 
include general water supply, boiler feeding, ice 

circulation, brine circulation, pneumatic water sys 
rane and similar services. 
10 to 75 gpm at pressures 


Capacities range 
up to 200 psi. 


Oil Heating Equipment 


No. 6266—A set of specification sheets, issued | 
Williams Oil-O-Matic Div., Eureka Williams ( 
Bloomington, IIl., covers each product in the com; 
line of automatic oil heating equipment. A new f 


‘GENERAL’ MULTIBLADE EXHAUSTERS 


Exactly adapted to the 
Exacting requirements of 
Heating, Ventilating and 


Forward and Backward Curved Blades 
In all sizes, wheels 12 to 72 in. 


\ And forward curve “Juniors” ! 
/ with wheel diameters 6 to 10 | 


For your files, on request: 
performance tables, dimensions, etc——52 big pages. 


“Lungs for Industry” 

Factory Offices: 
Morton Grove, ili. 
8601 Ferris Avenue 
Sales Representatives im Principal Cities 


District Sales: 
Chicago 10, Ill. 
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Air Conditioning Services 


GENERAL BLOWER Co. 


502 N. Dearborn 5S'. 
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— UNIONS 
ITH THE 
RECESSED 
BRASS 
SEAT 


s 


ee pee 


PRINT er oe 


“|JEFFERSON SPECIALTY UNIONS 


Effect Big Savings in Labor 


Union Tees with union on the outlet assure 
labor savings and better piping jobs because they take the 
plece of an all-female union, two nipples and an ordinary 
tee. Three joints are thus saved. Available in All-Female 
and Male and Female threads. 


¥ The brass seating in these and all Jefferson Specialty Unions 
is an exclusive feature which, located in a recess away from 
the runway of the fitting, leaves a straight bore assuring 
unrestricted flow in the pipe. 


JEFFERSON UNION CO. 


60! West 26th Street, New York |, N. Y. 


Factories at 


RT 





xington 73, Mass. Lockport, N. Y 





“Yes. Heatwhere you want it—" 


1. Suspended, saves floor space. 
2. Easily installed. 


3. Clean, automatic 
heat. 


4. For any size 
area. 


5. Fan circulates air 
in summer. 


6. For commercial 
or industrial 
buildings. 


cil, 


Propeller vee and blower 
types. Nine sizes of each 


REZNOR MANUFACTURING CO. 
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| Since 1888 

MERCER, PENNA. 
NO BOILERS NO STEAM LINES 
NO FUEL STORAGE NO FIRE TENDING 
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The beat ferotection ¢2 


IH 


RECORDING THERMOMETERS 
Mercury, Vopor ond 

Ges Actvoted 

6", 10° end 12" chorts 


Ilustrated catalog H 
on request 


RAIN 


NEW YORK - CHICAGO . 


GOTHAM 


INSTRUMENT CO., 


SAN FRANCISCO 





REPRESENTATIVES IN ALL PRINCIPAL CITIES 





NO MORE +) 
AIR-BOUND 4 2! 
RADIATORS $8 i 4). 


with THE ME Ww AUTO-VENT 
AIR ELIMINATOR 


Install the No. 27 Auto-Vent Air Eliminator on al! radiators and con 
vectors and release that invisible Air Brake that retards circulation. As air 
accumulates in the radiators or pipe lines it is automatically vented, assur 
ing perfect circulation throughout the system at al! times. You get more 
even heat and use less fuel 


NO. 27 
AUTO-VENT——| ”~ 
an oe eT Pp 
A iP NIPE 
RE ELt | 
pons | ] 


| | -—PiTcr 
yD narrae 
PPLY RETURN | 


27 AUTO-VENT 





No. 27 can be installed on 
convectors, baseboard radiation 
panels, radiant heating coils, etc., 
without the use of an air chamber 
For pressures up to 50 Ibs 


Ask your jobber— 
Prompt delivery 


PLAY SAFE—USE THEM ON 


Ne. EVERY JOB 


INSTALLED ON 
CONVECTOR RADIATOR 








RD., 
ILLINOIS 





CHICAGO 41, 











Wherever air freshness must be maintained for: 
Control of Product Quality 
Personnel Efficiency 
Customer Satisfaction 


Nuisance Abatement 


. . . Dorex Air Recovery Equipment, employing highly activated 
carbon to remove gaseous and odorous contaminants, affords 
a positive and ec ical of controlling the quality 
of air. 





Dorex Air Recovery Equipment is adaptable to large heat- 
ing, ventilating and cooling systems orto such compact units 
as are used in passenger vehicles. 


For instance, over 90% of the new railroad coaches and 
Pullmans will use Dorex Air Recovery Units. There is so 
little space for air conditioning equipment in railroad cars 
that older systems must sacrifice temperature control if more 
than 25% outdoor air is added—and 25% often is too little 
for comfort. But, fitted with Dorex carbon adsorbers, the same 
apparatus gives the equivalent of 75% air renewal—usually 
more than sufficient for passenger comfort. 

We will be glad to send the details of other typical instal- 
ations. For full information and quotations, call the nearest 
district representative or write Dept. D3, 112 East 32nd Street, 
New York 16, New York. 


W. B. CONNOR ENGINEERING CORP. 
AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 


wo >] 


14 East 32nd Street PEON Oma New York 16, N. Y. 


iN CANADA: Douglas Engineering Co., Ltd., 1405 Bishop St., Montreal 25, P. ( 


int 


f 


Electrimatic 


2100 INDIANA AVE. CHICAGO 16, ILt 








type mailing piece outlines the patented featur: 
the company’s low pressure principle of operation ay 


gives a quick picture of boiler-burner units and Ir. 
nace-burner units. A new 20 page booklet just rele ise 


discusses the advantages of automatic oil heat ay 
gives a brief history of oil at war. 


Steel Heating Boiler 


No. 6267—A 12 page catalog describing the «on. 


pany’s latest “D” type steel heating boilers has 
issued by the Fitzgibbons Boiler Co., 101 Park 
New York 17, N. Y. These boilers, which are desir 


and constructed in accordance with the new Steel Boile, 
Institute Rating Code, may be used with either oil, gas 
or stoker firing on jobs from 2680 to 42,500 EDR. Hay 


MOREY FLoat VALV: 













DESIGNED for Evaporative Coolers, sma!! 
Cooling Towers, Stock Feeders and many 
other uses. Morey Float Valves are 
simple in operation, easy to elean. 

Made of corrosion-resistant materials. 
%” pipe connection. Usual trade 
discounts. Send for sample. Dis. 

tributors and Jobbers Wanted. 


DAN MOREY 


814-816 Rebdertsen § Bivd. 
LOS ANGELES 385, CALIFORNIA 














ONE-MAN MAINTENANCE 


- Note this davit- 
hung rear head and refractory baffle. Heating sur- 
faces are easily accessible. One .man can accom- 
plish the small amount of periodic service on a 


With Steam-Pak it’s a reality . . 


Steam-Pak. In days of rising labor costs, that 


means economy. 


Write for Pulletin ID-46-1D 





YORK | SHIPLEY inconporaréo 


Ameriea s West Complet: inc Industrial Commercial. Domestic Ott- Pred Equipe = 


Industrial Division YORK + PENNSYLVANIA 
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land HIGH TEST 

ei. CAST IRON 
HEATING \ 

4 SECTIONS \ 













RID High Test Cast REESE 
ron Unit Heaters are 
nade to last—to last a- 
ong as the pipes furnishing steam to them, becuse the “fin” heating 

tions are made of the metal for permanency. In many installations 
hey have been operating continuously for over 15 vears. Here's why 
hey are per t ting equipment: 
One piece construction heating sections (patented) of high test cast iron | 
hat withstand steam pressures up to 250 lbs. 
No soldered, brazed, welded or expanded connections to become loose 
or develop leaks. 


SEND 
TODAY 










< 





err @ 


a. 2 


@ No electrolysis to cause corrosion, break 
downs, leaks, or heating failures. 

Complete data and capacity tables upon 
request. 

SEND for booklet “Corrosion in Unit Heat- | 
ers’’—free upon request. 






D J MURRAY MANUFACTURING CO 


ISCONSIN 


A 


STOKER «= 
ENGINEERING ® 







Your CUSTOMER wants a stoker that provides the greatest amount of com- 
ort and convenience with the best economy. You want to sell a stoker that 
ill deliver these factors for the most years with the least amount of service 
ustomer satisfaction creates sales . reduced service costs increase profits 


GEHL stoxers 


In Gehl Stokers you get engineering that has met the test over a period of 
many years . . . stokers built to do a better job for more years, by a 79- 
year-old company. You get friendly, experienced cooperation based on a 
long-time knowledge of stoker merchandising. 





that make 
Heavy, all- 


Among the many features 
Geh! Stokers outstanding are 
cast, rust-resisting chassis . . . Barometric 
automatic control of chimney draft . . 
Unit air and coal feed tube that insures 
tven distribution of air in the fire bed 

An auto-type transmission A 
Sretort that assures efficient combustion. 
Domestic and industrial 
models row available. 
WRITE today for litera- 
ture and details of the 
Geh! dealer program. 


ESTABLISHED 1867 


GEHL BROS. MFG. CO. 


Dept. BH-832 WEST BEND, WIS. 












A GEHL WINS FRIENDS WHEREVER IT G 
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Find Out How This Water Treat- 
ment Formula Can Remove Costly 
Scale and Slime in Your Equipment 
@ If scale, slime, rust, algae are clogging 
up the lines of your cooling towers, con- 
densers and hot water heating equipment 
look into the advanatges of SOL-VET ''08 
SOL-VET service, highly recommended by 
leading engineers, offers you the facilities 
of one of the best equipped water labora- 
tories in the United States. Thorough test- 
ing of your water can help determine the 
right SOL-VET service formula that will 
prevent clogging—boost equipment capac- 
ity, save needless shutdowns for overhaul 
ing. Write today for complete data on 
SOL-VET service with free analysis and 
recommendations for your specific prob- 
lems of removing scale and dirt 
Remember that if you find SOL-VET ‘08 
is not exactly as represented—when used 
according to instructions, and full accurate 
report is given within 30 days from date 
of purchase—your money wil! be refunded 
in full, 


ANDERSON-STOLZ 


1731-33 Walnut Street ° 














Twenty years’ spe- 
cialized experience de- 
signing, fabricating 
and servicing heat 
exchangers assure 
sound design, quality 
construction and eco- 
nomical operation with 
any type refrigerant. 
Engineering assistance 
gladly furnished. Write. 


Conseco CO, heat ex- 
changers operating at 
1200 —s psi in = various 
Sanerr chain theatres 


CONDENSER SME, ENGINEERING CO., INC) 


6! RIVER STREET, HOBOKEN, N. J. * Phone Any Time 





CLOGGING 
WORRIES 


on Cooling Towers 
and Condensing 
Units with . .. 


SOL-VET 
“Os” 








GUARANTEED EFFECTIVE 


if you find SOL-VET ‘'08"’ not 
exactly as represented, when 
used according to instructions 
and full report is 
given within 30 days from date 


accurate 
of purchase. your money wil 
be refunded 


GUARANTEED HARMLESS 


when used as directed, to al! 
water conducting materials in 


water cooled equipment 












CORPORATION 


Kansas City 8, Mo. 

















puDGEON A/GH LFFICIENWCY 


TUBE EXPANDERS 
te lower your costal 


Combining new methods of pro- 


duction, aggressive research in 
design, and positive quality con- 















DUDGEON 
TYPE N 
Expressly design- 





trol ea every tool, DUDGEON Ex- ee ed to roll tubes 
” ‘ in thick, straight 

panders offer “custom built effi- i or inclined tube 
CERES OF yee heced be veteme xt Slnom. Canter. 
production. i nd ther 

J , oly of high 

In new construction and for main- § pressure sane 

. Boilers. rames 

tenance—wherever tube expand- i ef hect treated 
4 : | f m- 

ers are ol ae ea a aed pene 
‘DUDGEON pander ed It clesel 
: - ™ tea canes. 

... to de @ better job, and do it Rolls, tapered for 
faster! parallel expon- 
sion, have bev- 







Duds- eled ends to pre- 










on 
plete literature expanders, vent shoulders in 
= products ent jocks ah tubes. 
e 
Addre 
joy 
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MFRS. OF TUBE EXPANDERS : SINCE 1853 


24 COLUMBIA STREET, NEW YORK 2, N. Y. 


EFFICIENT ECONOMICAL 


AIR CLEANING 


WITH THIS 


BADGER Heavy Duty 


PERMANENT 


INDUSTRIAL FILTER 


* GREATER 
CAPACITY 


* IMPROVED 
FILTERING 


*& REDUCED 
costs 





HERE'S EFFICIENCY and economy in air filtering — an especial- 
ly designed BADGER Heavy-Duty Permanent Filter for extra 
heavy duty and industrial service. It gives you measurably 
improved air cleaning, lower resistance, greater capacity to 
hold dust—plus reduced maintenance costs. And the BADGER 
Heavy-Duty Permanent Filter /asts longer! In two sizes — 
2" and 4”, 
Write for complete catalog and prices. 


CORPORATION 


343 EAST BROWN ST., MILWAUKEE 12, wis. 


fired ratings are from 2200 to 35,000 ft of steam. ~ hy 
catalog includes a discussion on how to select a bo |e; 
for specific requirements in accordance with the 
proved Rating Code of the SBI. 


Test for Air Filters 

No. 6268—The Farr Co., 2615 Southwest Dr., 
Angeles 43, Calif., manufacturer of “Far-Air’” filt 
has issued two bulletins (Nos. 200B-1 and 100E-1) 
cribing a visual test for panel type air filters. Accor 
co the company, it is a simple test that will show ) 
tive efficiency of any panel type unit. Basically the 
consists of placing a comparator (a ping pong 
which has been covered with petrolatum for an a 
sive, is said to work well) on the downstream side of the 
filter to be tested. The amount of dirt impinged on th 
comparator is a measure of the filter efficiency. 


> 3 


BRONSON 


3 and 4 Blade 
Propeller Fans 
Silent overlapping type blades. 
All bores and degrees of pitch. 
Sizes from 8" to 60°’. Send for 

latest price list. 








oe 
fae 








BRONSON FAN MANUFACTURING co. 


1237 Riverside Drive Los Angeles 31, Cal. 
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3" in one single, fast moving oper 
ation. It reduces the need for 


@ Bending pipe on the job is mak- 
ing more money for those con- 


tractors alert enough to get be- 
hind radiant heating with the right 
equipment—a Tal portable pipe 
bender. This best engineered ma- 
chine bends cold to any angle all 


wrought iron or steel pipe 4%" to 


Tal’s Prestal Bender, Inc. 


Dept. HPA-8 


welds by from 40% to 80°, — 
speeds up installation work. Used 
now by leaders who know it repays 
its low cost many 
times a year. 
Write for bulletin 
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